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HE clinical application of the roentgen 

ray in the treatment of malignant 
disease dates from its first employment by 
Grubbe’® of Chicago, in a case of carcinoma 
of the breast, on January 29, 1896. Voigt" 
on February 3, 1896, reported before the 
Society of Physicians, Hamburg, Germany, 
a case of carcinoma of the nasopharynx 
treated by the roentgen ray. Despeignes’ 
of Lyon, France, reported, in July, 1896, 
beneficial effects from irradiation of car- 
cinoma of the stomach. By the year 1goc 
numerous clinical studies of the destructive 
effect of the roentgen ray upon malignant 
cells were appearing in the literature and 
the clinical application of this method of 
treatment was definitely established. Most 
of these early reports, how ever. embraced 
cutaneous tumors, and deep roentgen 
therapy did not really begin until the 
work of Nicholas Senn,”° in 1903, when he 
observed that the spleen was markedly in- 
fluenced by irradiation in myelogenous 
leucemia. The explanation of this result 
was furnished by Heineke" on a basis of 
cellular selectivity which he experimentally 
demonstrated in animals. He was the first 
to observe the high radiosensitivity of 
lymphoid tissue. Further advances in our 
knowledge of the selective action of the 
roentgen rays on certain cells was made 
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in 1904 by the observations of Bergonié 
and Tribondeau’ on the histological changes 
observed in the rat’s testicle after irradia- 
tion. These studies conclusively demon- 
strated that embryonic cells are most 
radiosensitive and became the basis for 
the formulation of their important law that 
“immature cells and cells in an active state 
of division are more sensitive to irradiation 
than are cells which have already acquired 
their adult morphologic and physiologic 
character.” Our present conception of ra- 
diation therapy of tumors rests upon this 
law. 

Two distinct schools of roentgen therapy 
have developed: one advocates large, mas- 
sive doses, the other small, fractional 
doses, and even at this writing there is 
still considerable debate regarding the rela- 
tive value of the two methods. Albers- 
Schonberg! probably originated the mas- 
sive dose method, but it remained for Seitz 
and Wintz'® to recommend giving the 
largest possible dose in the shortest pos- 
sible time, with a blood transfusion to the 
patient if necessary following treatment. 
Regaud,'* in 1914, suggested a technique 
of giving comparatively small intensities 
over a long period of time so that the 
neoplastic cells would be exposed to radia- 
tion during the phases of mitosis. Later, a 


1 at the Thirty-fifth Annual Meet- 
-28, 1934. 


149 


No. 2 


Fic. 1. Case 1. Intravenous urogram showing a typi- 
cal mid-pole cortical tumor before irradiation. 


modification of Regaud’s technique termed 
“saturation” was suggested by Kingery," 
in 1920, in the treatment of skin diseases. 
This method was subsequently employed 
by Pfahler,'° who advocated its employ- 
ment in the treatment of deep-seated malig- 
nancies before the First International con- 
gress of Radiology in London, in 1925. 
Coutard® has recently recommended the 
use of very heavy filtrations and the giving 
of two doses each day over a period of 
time until a very great intensity has been 
adminstered. Heublein'? suggested the ap- 
plication of continuous irradiation, day 
and night, of low intensity. At this writing 
exhaustive studies on the biological, physi- 
ological and clinical manifestations of 
roentgen rays produced by 1,000,000 volts 
are being made, but it is too early to draw 
conclusions as to their superiority over 
lower voltages. 

Bankow,? Blum,' Deuticke,* Hyman," 
Dean and Pack,® and Portmann,'’ have 
discussed irradiation of renal tumors which 
had already metastasized and were there- 
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fore inoperable. They have also described 
postoperative irradiation for the preven 
tion of metastasis, but are not enthusiastic 
as to the results. 

The explanation of these poor postopera 
tive results from irradiation probably lies 
in the fact that metastasis, even though 
not demonstrable at the time of operation, 
already existed. 

At the meeting of the Southern Medical 
Association in Richmond, Va., 1933, Dr. 
Lloyd G. Lewis, the late Dr. William A. 
Krontz and I reported the results in the 
preoperative irradiation of 9 cortical renal 
tumors. At this time we could find no refer 
ence to this particular phase of therapy in 
the literature. We have since added 6 more 
cases, making a total of 1S. 

Our attention was first directed to the 
radiosensitivity of cortical renal tumors 
by the following case: 

The patient, male, aged fifty-two, was ad 
mitted to the Brady Institute, 


Urological 


Fic. 2. Case 1. Intravenous urogram following the 
first series of irradiations. Note the marked im 
provement in the filling of the pelvis and calyces 
and definite regression in the size of the tumor. 
This was especially noticeable on palpation. 
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April 10, 1923, complaining of pain in the left 
kidney region of eight weeks’ duration. There 
was a visible, palpable mass to the left of the 
midline, projecting beneath the costal margin, 
which moved with respiration. It was firm, 
nodular, irregular and extended 11 cm. below 
the border of the The late Dr. J. : 
Geraghty’s note stated, ‘““The pyelogram shows 
a typical picture of hypernephroma. The pa 
tient is referred for deep roentgen therapy. If 


ribs. 


the size of the mass is decreased by roentgen 
irradiation, nephrectomy may be advised at a 
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nant renal neoplasms. These tumors were 
first divided according to their location as 
revealed by the pyelograms and verified by 
gross specimens. It is noteworthy, as shown 
in Table 1, that the pyelograms revealed 
the correct location of the tumors in 80 
to 100 per cent of the cases, the greatest 
accuracy being attained in the hyperne- 
phroma and pelvic papillary carcinoma 
groups. The study further showed that the 
three cardinal symptoms, hematuria, a 


TABLE | 


Roentgen Diagnosis 


No Roent-| Correct 

sTOSS Pely; gen Exam lagnosis 

scopic ! ortica Pelvic | umor not |“ ination Per cent 

Tumor Tumor | Diagnosed 
Hypernephroma 44 44 § 2 2 go 
Papillary carcinoma 8 5 I 2 80 
Papillary adenocarcinoma 100 
Papillary carcinoma pelvis ) 4 

Squamous carcinoma 4 2 2 36 


later date. The mass at the present time is in- 
operable.”’ Within ten days the mass had de 
creased in size so that it was barely palpable 
beneath the costal margin. The patient re 
turned to his home for a six weeks’ rest, but 
did not return for operation. \ e have recently 
learned that the patient died in 1929, five and 
a half years after irradiation. Operation was 
never carried out. 


It is evident that in this case we were 
dealing with an extremely radiosensitive 
tumor. Its prompt response to irradiation 
and its striking and phenomenal conver- 
sion from an inoperable to an operable 
tumor at once suggested the advisability 


of irradiating preoperatively all tumors of 


this type, not alone with the idea of simpli 
tying nephrectomy, but also of devitalizing 


the tumor, thus minimizing the risk of 


metastasis. 

The basis of this paper is a critical study 
of the physical findings, pyelographic stud- 
ies and pathological findings in 66 malig- 


palpable mass, and pain, occurred as shown 
in Table 1. In the cortical tumors hema- 
TABLE II 


RENAI 


TUMORS 


Cortical Pelvic 
Symptoms No. of Per No. of Per 
Cases Cent Cases Cent 
Pain 36 69 8 61 ; 
Hematuria 44 83 13 100 
Total Cases 53 13 


turia was present in 93 per cent of the 
cases, while in the pelvic group it was pres- 
ent in all of the cases. It is further shown 
that pain was a much more predominant 
finding in both groups than a demonstrable 
mass, from which one can only conclude 


Fic. 3. Case 1. Intravenous urogram after the second 
series of treatments. There is essentially no change 
in the size, filling and appearance of the kidney 
since the first course of treatments. 


that the symptoms of hematuria and pain 
should in every case require a complete 
and exhaustive urological survey. 

The question of the adoption of pre- 
operative irradiation in a renal tumor de- 
pends very largely upon the roentgen 
study. In a critical study of 66 cases of 
renal tumors, in which both the micro- 
scopic and gross pathology was available, 
it is interesting to note that the roentgen 
diagnosis of cortical tumors was correct in 
go per cent and the pelvic tumors correct 
in 100 per cent (Table 1). 

Further experience in the irradiation of 
cortical tumors has shown considerable 
variation in the rapidity and degree of re- 
gressive changes in different cases. It 
would seem that the desired result is de- 
pendent upon the selective action of the 
roentgen ray for certain cells, and particu- 
larly those cells which are undergoing divi- 
sion or mitosis. Ewing’ has pointed out that 
tumors which revert to the embryonic type 
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of growth, and present a considerable de 
gree of anaplasia, are most radiosensitive. 
On the other hand, squamous cell tumors 
exhibit marked resistance to irradiation, 
as do those derived from transitional 
epithelium. The refractory response to ir 
radiation of the palpillary tumors of the 
renal pelvis and bladder are thus accounted 
for. 

An analysis of these cases makes very 
evident the fact. that the percentage of 
cures will probably not be materially in 
creased until earlier diagnosis is established 
and treatment is instituted before metas 
tasis occurs. The importance of hematuria 
as the first symptom in the majority of 
cases cannot be too strongly emphasized 
and, when present, either grossly or micro 
scopically, should call for a thorough and 
exhaustive investigation of the urinary 
tract. 

When the diagnosis of renal tumor is 


Kic. 4. Case 1. Intravenous urogram four months 
after the completion of the third series of treat 
ments. Note the increased size of the tumor as 
compared with the previous urograms. This in 
creased growth is very graphically illustrated in 
Figure $. 
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Fic. 5. Case 1. Bul 22005. Specimen removed by the transperitoneal route. Sagittal section of left 
kidney showing large tumor (hypernephroma). In the center of this tumor is an area of necrosis 
with new tumor growth surrounding it. 
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definitely established it is desirable, be- 
cause of the selective action of the roentgen 
ray for certain types, to attempt a dif- 
ferentiation between the radiosensitive 
and radioresistant tumors. [t is now a 
routine procedure to make pyelograms of 
the treated kidney after irradiation in 
order to determine the degree of shrinkage 
of the tumor. Those in which this pro- 
cedure has been carried out have all shown 
striking diminution in the size of the tumor 
with the exception of one case, which had 
two series of treatments and showed no im- 
provement in the pyelographic studies 
after either series. It proved to be a papil- 
lary cystadenoma. It would therefore ap- 
pear that this procedure also offers a 
therapeutic test as to the radiosensitivity 
of these cortial tumors. Our series, while 
small, shows that 93.4 per cent were radio- 
sensitive. 
TECHNIQUE 


Since 1928, the International roentgen, 
as adopted by the Second International 


6. Case 1. Path. 8865—3. Low power photomicro- 
graph from the intermediate portion of an irradi- 
ated cortical renal tumor. Note the heavy fibrous 
zone which circumscribes the central area. Note 
the tissue spaces filled with blood and the shrunken 
tumor cells. The cell outlines are indefinite. The 
tumor suggests hypernephroma. 
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. Case 1. Path. 8865-2. Low power photomicro- 
graph from the central zone of an irradiated corti- 
cal renal tumor. The tumor cells are shrunken and 
except at the very edge have been destroyed. 


Congress of Radiology, in Stockholm, 
Sweden, has been uniformly employed as 
the unit of measurement in our treatments; 
8oo r measured in air has been designated 
as our skin erythema dose. Daily doses, 
varying from 195 to 345 r, depending upon 
the degree of nausea, have been given. We 
have employed the saturation curves rec- 
ommended by Weatherwax’! in the esti- 
mation of the loss of radiation effect in the 
tissues because we b€lieve it is possible to 
give a greater tumor dose with safety by 
this method. Voltages of 200,000 have been 
uniformly employed, with mm. copper 
filtration, and our total tumor dose has 
ranged from 1,600 to 3,500 r, employing al- 
ways three and sometimes four portals of 
entry. In our later cases extreme care has 
been taken in protecting the normal kid- 
ney. 


Cross-section charts of each case are 
made to estimate the location and depth 
of the tumor in order to arrive at an ap- 
proximately correct tumor dose. Weather- 
wax has shown that with the above tech- 
nique a 32 per cent loss in tissue effect is 
acquired in seven days, but this physical 
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Fic. 8. Case 1. Path. 8865-4. Low power photo- 
micrograph from the outer zone of tumor. Note 
the large reticulated tumor cells with small nuclei. 
The tumor is definitely papillary, but is quite 
typical of hypernephroma. We believe that this 
section represents a new growth of tumor which 
had not received roentgen radiation. Compare 
these cells with the section taken from the inter- 
mediate zone which had received roentgen radia- 
tion. 


factor is still a debatable one. We have 
adopted this method for the purpose of ac- 
curacy and simplicity, and because we be- 
lieve it is possible to give a greater tumor 
dose with safety with it. The approximate 
length of time required to give a single 
series of treatments is three weeks. The 
question of nausea, malaise, the destruc- 
tive effect on the blood cells and the in- 
freqent occurrence of diarrhea all tend to 
influence the time factor. Each case will 
manifest individual characteristics and 
must be treated accordingly. In the ma- 
jority of our cases blood transfusions have 
been given following irradiation and pre- 
paratory to operation. 

The immediate result of irradiation in 
radiosensitive cortical renal tumors is the 
remarkable reduction in the size of the 
tumor. In all but one case the tumor has 
been reduced to less than half its original 
size. A certain amount of nausea and gen- 
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eral malaise accompanied this therapy but 
with well-regulated doses this may be kept 
at a minimum. The reduction in the size 
of the tumor begins within a few days after 
institution of therapy and continues for 
several weeks after the cessation of treat 
ment. It has been shown, however, in 2 
cases that the tumor may begin to grow after 
a prolonged period of rest as illustrated in 
Figure 5, Case 1. 

s< On account of the variability in the de 
gree of radiosensitivity some tumors may 
be sufficiently destroyed after the first 
series of treatments to warrant removal, 
while others have been found to require a 
second series. It is probably never neces 
sary for a third series. Those which do not 
respond to the first or second series are 
probably so radioresistant that further 
therapy is contraindicated. There is, there 
fore, an optimum time for operation and 
at this writing it may be arbitrarily placed 
after either the first or second series, de 
pending upon the degree of radiosensitivity, 
which can easily be determined by the 
shrinkage of the tumor as revealed by 


Kic. g. Case 1. Path. 8865-1. High power photomi 
crograph from a preoperatively irradiated kidney 
showing normal glomeruli, convoluted and col- 
lecting tubules. The roentgen treatments have not 
changed the normal kidney substance. 
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palpation and retrograde pyelograms. In 
our experience the retrograde method of 
pyelography in renal tumors yields 


far 

more information than the intravenous 
method. 

In 7 cases, the tumor was so large that 


operation would have been practically i1m- 
possible at the time the patient was first 
seen, and in these cases operation has not 
been any more difficult than in the non-ir- 
radiated 


cases. 
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Cases 1 and 111) a T-shaped incision may be 
necessary. A long S-shaped oblique ab- 
dominal incision similar to that used in 
the lumbar approach might be used in the 
transperitoneal approach. 

Aside from the remarkable reduction in 
the size of the tumors, irradiation has pro- 
duced decided changes in the tumor pathol- 
ogy. There is extensive fibrosis around the 
tumor with thickening of the capsule 
which inhibits the expansion of the tumor. 
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of tre 
It is, of course, essential that the tumor 
be removed with as little manipulation 
as possible to prevent pressing tumor cells 
into the blood stream. Preoperative ir- 
radiation diminishes the size of the tumor 
and allows more freedom at operation. 
The operation should be planned so that 
the pedicle of the kidney may be ligated 
before freeing the tumor, thus minimizing 
the risk of metastasis by way of the renal 
vein. Adequate exposure may be obtained 
in certain instances through a lateral rectus 
incision. 


In certain large tumors in 


as 


each series 
atments. 


There is sclerosis of the small blood ves- 
sels and capillaries which supply the tu- 
mor. This change is observed principally 
within and beneath the tumor capsule. 
Necrosis has been a constant finding in 
the large cortical tumors following irradia- 
tion. The cellular alterations are consider- 
able. The cell outline is indistinct or lost 
entirely and frequently compressed be- 
tween connective tissue fibers. The nuclei 
are smaller and lose their staining quality 


with hematoxylin. Marked hyalinization 


and fibrosis occur. Deposition of iron pig- 
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Fic. 11. Case 1. Retrograde pyelogram of right kid- 
ney showing typical cortical tumor with invasion 
of the lower calyces before irradiation. 


ment is fairly constant and occurs with the 
death of tissue. The effect of irradiation on 
the uninvolved and untreated kidney, in our 
series, does not entirely agree with that 
found in that excellent experimental work 
of Hartman, Bolliger and Doub, in 1926.!% 
The sections of the uninvolved portions of 
the kidney, in our series, revealed normal 
glomeruli and Bowman’s capsules, and 
while there are slight changes indicative of 
mild, cloudy swelling of the tubules, there 
are not more than one sees in almost every 
case where toxemia has or might have ex- 
isted. The variations in the caliber of the 
conducting tubules can easily be accounted 
for by pressure; in these particular cases 
probably from the tumor itself. Hyaliniza- 
tion, fatty degeneration and intestinal fi- 
brosis, which are so predominant in the tu- 
mor area, are strikingly absent in the unin- 
volved portion of the kidney. 

Translating the amount of irradiation 
given in the Hartman’s series of animals 
into roentgens would seem to indicate that 
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their animals received tremendous dosages 
over relatively large areas 20 by 20 cm. 
Their massive single dose was often as 
large as approximately 2,000 r, while their 
fractional doses were about 500 r per treat 
ment. Furthermore, the dog’s kidney is 
situated much nearer the surface, thereby 
receiving a still greater depth dose than 
one would ordinarily give a patient. The 
fact that their animals developed bloody 
stools, ulcers of the small intestines, and 
many died within five days, 1s indicative of 
a very severe toxemia, which in turn might 
be responsible for a considerable amount 
of the renal damage they encountered, and 
not directly an irradiation effect in the kid 
neys. On the other hand, the amount of 
radiation given in our series is much less 
and given in much smaller daily doses. Al 
though Case 1 was given three series of 
treatments over a period of five months 


Fic. 12. Case 1. Retrograde pyelogram of the right 
kidney after receiving a tumor dose of 1,689 r 
Note shrinkage of the tumor and improvement in 
the appearance of the calyces and pelvis, although 
there is still evidence of invasion of the renal pel 
vis. The tumor was given an additional dose of 
1,167 r. 
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Fic. 14. Case 11. BUI 22375. Specimen removed by transperitoneal route. Sagittal section of right kidney 
showing marked scarring of lower half, but no gross evidence of tumor. Several small tumor nodules are 
present in the pelvis. 
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totaling approximately 4,400 r tumor dose, 
the sections of the remaining uninvolved 
portion of the kidney revealed essentially 
normal renal tissue. We believe that the 
damage to the remaining kidney 1s so slight 
that regeneration will quickly take place 
upon the cessation of treatment and that 
with well regulated dosages these changes 
can be kept at a minimum, and the de- 
velopment of nephritis a negligible factor. 


REPORT OF CASES 

Case 1. S. W. Male, aged twelve. Admitted 
Brady Urological Institute December 20, 1932. 

Complaint. Mass in the left upper abdomen. 

History. Left upper abdominal pain, three 
months’ duration. Evening elevation of tem- 
perature, general malaise, gradual increase in 
size of mass without pain. Urological history 
entirely negative. 

Examination. Head and thorax negative. The 
abdomen presented a left upper quadrant mass, 
firm, nodular, irregular, extending to the iliac 
crest and to the mid abdomen. Liver and right 
kidney not enlarged; external genitalia nega- 
tive; urine negative. Temperature g8.6° F 
pulse 80; respiration 2 


; hemoglobin 75 per 
cent; red blood cells 4,070,000; white blood 
cells 10,000. 

Cystoscopy. Bladder normal. Left ureteral 
catheterization. 

Progress. Referred for irradiation, Jan. 16, 
1933: hemoglobin 61 per cent. Transfusion. 
Great reduction in mass; cessation of hematuria 
Oct. 23, 1933: hemoglobin 110 


per cent; red 
blood cells 6,400,0 


: white blood cells Q,2 
Regrowth of tumor. Total tumor dose, three 
series, 4,400 r. 

Operation. Oct. 27, 1933 


(Dr. Hugh H. 
Young). Nephrectomy left. Spinal anesthesia 
150 mg. novocaine crystals. T-incision; trans- 
peritoneal route. Large tumor vessels ligated. 
Tumor freed from descending colon and portion 
of peritoneum excised. Renal pedicle isolated, 
clamped and ligated. Tumor removed with 
left kidney completely. 

Progress. Jan. 5, 1934. Multiple pulmonary 
metastases. Died June 11, 1934, one year and 
six months after admission. 


Case 1. M. K. Male, aged twenty-one. Ad- 
mitted Brady Urological Institute July 14, 1933. 

Complaint. Hematuria of two months’ dura- 
tion. 
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History. Two months before admission noted 
highly colored urine which on examination 
showed blood. One week later again noted 
hematuria. Bloc xd noted in one specimen a day 
for one week. No other urological symptoms. 

Examination. Essentially negative except for 
indefinite palpable mass in right kidney region. 

Cystoscopy. Negative. 
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Kic. 13. Case 11. Retrograde pyelogram seven weeks 
after completing second series of roentgen treat- 
ments. Note the kidney pelvis and lower calyces 
have returned to normal, indicating marked de- 
struction of the tumor. 


Phenolsulphonphthalein. Right appearance 3 
min.; 15 min. specimen 10 per cent. Left ap- 
pearance 4 min.; 15 min. specimen 18 per cent. 

Progress. Initial hematuria, May, 1933. Two 
preoperative series of roentgen treatments. 
Total tumor dose in both series 2,749 r. Two 
blood transfusions. Operation seven months 
after initial hematuria. Postoperative course 
excellent, for one year. Died Sept. 5, 1934, of 
pyelonephritis. 

Examination. Sept. 
pulse, respiration, 


7, 1933. Temperature, 
normal. Blood pressure 
112/70. Hemoglobin 82 per cent; white blood 
cells 7200. Blood transfusion. Neither kidney 
palpable. On Sept. 12 hemoglobin 88 per cent; 
red blood cells 4,640, ; white blood cells 
6,g00. 


| 
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Fic. 15. Case 1. Path. 8921-1. Low power photo- Fic. 16. Case u. Path. 8g21-2. Low power photo 


micrograph from a cortical renal tumor almost micrograph of one of the two areas in an irradiated 
completely destroyed by irradiation. Note the cortical renal tumor showing some semblance of 
complete lack of renal elements, extensive fibrosis tumor morphology. 


and the deposition of iron pigment. 


Fic. 17. Case 11. Path. 8921-4. Low power photo- Fic. 18. Case u. Path. 8921-3. High power phot 
micrograph taken through a papillary projection micrograph of one of the two areas in an irradi 
into the kidney pelvis from an irradiated cortical ated cortical renal tumor showing the tumor 
tumor. Note the extraordinary fibrosis, destruc- morphology. This tumor was probably made up of 
tion of pelvic epithelium. There is not sufficient large clear cells with small nuclei and may have 


cell structure to substantiate a diagnosis. been a hypernephroma. 
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Phenolsulphonphthalein. 9.13.33. Righ ip 1934. June 2, 1934, hemoglobin g4 per cent; red 
pearance 2 min.; I§ min. specimen 1; per blood cells 5,400, ; white blood cells 2,800. 
cert. Left appearance 2} min. 15 min. s] men Given one series of roentgen treatments total- 
40 per cent. 12.20.33. Rig we arance6;min.; ing 1,454r tumor dose. 


15 min. specimen 13 per cent. Left appearance Operation. July 1 


3, 1934 (Dr. J. M. T. Fin- 
ney, Jr.). Transperitoneal nephrectomy. Ethy- 
Operation, 12.22.33. (Dr. Hugh H. Young). lene anesthesia. T-shaped incision left rectus. 
Right transperitoneal nephrectomy. Spinal Renal pedicle clamped and kidney removed. 


33 min.; 1§ min. specimen 42 per cent 


anesthesia. The upper two-thirds of the left kidney was 
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kic. 1g. Case u. Irradiation chart wing tne amount of treatment given in each series. 
Result. Died one year and four months occupied by a smooth, firm mass about 4 inches 
4 
after initial hematuria. in diameter. Surface of tumor markedly adher- 
Case ut. G. F. S., aged four. Admitted ent to surrounding tissue. Entire capsule re- 
Union Memorial Hospital, May 5, 1934. moved with kidney. Convalescence was unin- 


Complaint. Loss of weight and swelling of terrupted. 


abdomen. Result. Well, September 10, 1934, four months 


History. Loss of weight for three months. after beginning irradiation. 
Abdominal pain on left side; increasing swelling 
of abdomen; urinary frequency; no hematuria. CONCLUSIONS 

Examination. Vhin, emaciated child with 


Tumors of hypernephroma type and 
huge mass filling two-thirds of abdomen. Pale 


yonal carcinomas are radiosensitive. 
and cyanotic. No acute qdistress. Bowe nor > : 

2. Papillary carcinomas of the renal 
mal. Hemoglobin 52 per cent; red blood cells 

ye maligné yapillary cys 
3,280,000; white blood cells 15,000. Phenol. Pelvis and the malignant papillary cyst 
sulphonphthalein: one-half hour specimen 38 per adenomas are radioresistant. a. 
cent; 1 hour specimen 30 per cent; 2 hou pect 3. Irradiation has caused a striking re- 
men I per cent: total "7 per cent. O1X blood duction in the size of radiosensitive renal 
transfusions given between May 5 and June 2, tumors and has rendered tumors which 
— 
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were inoperable, on account of their large 
size, operable. 

4. Irradiation has produced extensive 
morphological changes in sensitive tumors 
characterized by alterations in the cellular 
structure, extensive fibrosis, hyalinization 
and necrosis. The cells become shrunken. 
The cytoplasm may contract around the 
nucleus and in certain cases the tumor has 
been completely destroyed and replaced 
by fibrous tissue. 
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tinues for a period of several weeks after 
the cessation of treatments. 

8. Operative removal is imperative and 
should be carried out within a few weeks 
after either the first or second series, dé 
pending upon the degree of shrinkage of 
the tumor as revealed by palpation and 
retrograde pyelographic studies. 

g. A regrowth of the tumor may and 
has occurred if operation is delayed too 
long. 


20. 


Case 11. A. Dotted lines indicate outlines of mass before irradiation. Note large dilated v: 


scattered over abdomen. B. Sagittal section of tumor after removal. Note the central area of necrosis 
surrounded by gray tissue interspersed with yellow pigmented streaks and patches. Note normal kidney 


structure at lower pole. 


5. Normal renal tissue has not been in- 
jured by irradiation in the dosages em- 
ployed in our cases. 

6. Palpation of the tumor at all times 
should be avoided as much as possible to 
prevent expressing tumor cells into the 
blood stream. 

7. Reduction begins almost immediately 
after the institution of irradiation and con- 


10. Preoperative irradiation has 
made operation more difficult. 

11. Finally, the study has shown that in 
order to lessen the mortality rate in renal 
tumors earlier diagnoses must be made. 
Greater significance must be attached to 
hematuria and pain. The retrograde pyelo 
gram will differentiate the pelvic and cor 
tical tumors in from 80 to 100 per cent of 
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Fic. 21. Case m1. Path. gi1o. Note large area of necrosis resulting from irradiation. 
Active tumor still surrounds the destroyed area. This tumor received only 1,454 r mea- 


sured in air. Note normal renal tissue in lower pole. 
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Kic. 22. Case m1. Path. g1 10. Low power photomicro ic, 23. Case 1. Path. g110. Low power photomicro- 
graph. It is possible that the tumor was of the graph of irradiated tum , oe eee ee 
peer: a aa to normal kidney tissue. The greater part of the 
adenocarcinoma tvpe found In young children. 


section is made up of fibrous tissue elements which 


These tumors tend to form tubules resemblir 
may have been the stroma of a papillary epithelial 


renal tubules. hese tumors should be very | tumor. The tissue spaces are lined with Macvened t 
sensitive and the tumor epithelium may be de epithelium. There is no evidence of remaining epi- 
stroyed. thelial tumor element. It is impossible to say what 
the original morphology of this tumor was. 
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Fic. 24. Case ui. Irradiation chart showing how marked, destruction of radiosensitive tumors can 


take 
place with a comparatively small amount of treatment. 
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the cases and, in our experience, 93.4 per 
cent of all cortical renal tumors have been 
radiosensitive. 

I wish to express my appreciation to Dr. Hugh H. 
Young, Dr. Lawrence Wharton, Dr. Lloyd Lewis, 
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Dr. J. M. T. Finney, Jr., and all the member 
of the staff of the Brady Urological Institute for 
the lively interest they have taken in this subject 
To Mr. William P. Didusch I am especially 

debted for his beautiful and highly instructive draw 
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Dr. U. V. Porrmann, Cleveland, Ohio. 
There is certainly a great field for radiation 
therapy in the treatment of renal tumors, and 
recently this has been creating considerable in 
terest. A study of these growths, such as has 
been presented, is most illuminating. 

I agree that all of these growths should have 
irradiation. However, there are one or two 
points on which I can’t quite agree with Dr. 
Waters. The diagnosis of a renal tumor by our 
present methods should be comparatively easy 
and also the type of tumor can usually be de- 
termined and then the plan of treatment can 
be decided. I think that this depends upon the 
growth characteristics of the particular type of 
tumor. 
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In the first place, hypernephromas, no mat 
ter what may be their origin, deviate very con 
siderably in structure and growth characteris 
tics. They are primarily encapsulated, and com 
press the kidney substance but do not infiltrat: 
it. They do not invade, at least until they hav: 
attained considerable size and have broken 
through their capsule. When this occurs, blood 
vessel invasion takes place and neoplastic cells 
are released into the renal veins. 

This is the reason why the metastasis from 
hypernephroma is of the embolic type. Some of 
the cells which have entered the renal vein b: 
come detached and are carried in circulation to 
the lungs or to bone. 


Contrary to Dr. Waters’ experience most of 
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our patients with hypernephroma have had a 
palpable tumor long before hematuria ap- 
peared. This, | suppose, might vary in different 
series of cases, yet | cannot believe that hema- 
turia is an early or common sign of hyperne- 
phroma because it can only occur when the 
tumor has invaded blood vessels and the kidney 
pelvis which is not consistent with the charac- 
ter of the growth. 

I think the treatment of hypernephroma is 
theoretically primarily surgical, because these 
tumors are encapsulated for a considerable pe- 
riod of time. But, as is usually the case, inva- 
sion outside of the capsule has taken place and 
therefore roentgen therapy certainly should be 
instituted preoperatively in large doses and 
over a long period of time. 

I cannot agree that hypernephromas are usu- 
ally radiosensitive. They are so inconstant and 
so variable in their structure, and are made up 
of so many different types of tissue that some 
of them may be radiosensitive but most are not. 
Some of the elements of a particular tumor may 
be destroyed by radiation and others will re- 
cover or continue to grow. The tumor may be 
reduced considerably in size because those ele- 
ments which are radiosensitive are destroyed, 
vet some of the resistant elements always re 


main and surgical removal may take care of 


them in some instances. 

The cortical renal carcinomas of adults, aris- 
ing from the tubular or glandular epithelium or 
those arising in the kidney pelvis present quite 
a different problem. Benign adenomas are to be 
found in the kidney just as in any other glandu- 
lar organ and these benign adenomas may un- 
dergo all sorts of degeneration, including cystic 
changes, and form what we call cystadenomas 


which are localized for a considerable period of 


time and do no harm until after they have be- 
come malignant and have broken through their 
capsule. But the other types of adenocarcinoma 
of the cortex of the kidney which occur in adults 
grow very slowly, are infiltrating and invade 
the perirenal structures. In contrast to the hy- 
pernephromas, these neoplasms metastasize 
through the lymphatic system and not through 
the blood stream. Since they grow in this un- 
restricted and unconfined way, they ulcerate 
rather early and hemorrhage takes place. Hence 
they are sometimes diagnosed earlier than some 
of these other types of cortical tumor which 
do not cause hematuria. Operations on this 
type of tumor are successful in the early stages 
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of a growth but usually fail if extension outside 
of the renal capsule has taken place. 

The renal adenocarcinomas are as highly ra- 
dioresistant as adenocarcinomas in any other 
organ of the body. I doubt that renal adeno- 
carcinomas are influenced to any great extent 
by our present methods of roentgen therapy. 
Therefore, | think it is advisable in some cases 
to use interstitial irradiation in conjunction 
with roentgen therapy. 

In contrast to the adenocarcinomas of adults 
the carcinomas which develop in childhood are 
an entirely different problem. They seem to 
have an entirely different origin and growth 
characteristics than the adenocarcinomas which 
occur in adults. They grow very rapidly and 
usually metastasize to the lungs. Peculiarly 
enough, they attain rather large size before 
they are observed. In our experience hematuria 
rarely occurs in carcinomas of childhood, al- 
though Dr. Waters seems to believe that it is 
a rather common and early sign. I think these 
growths are seldom primarily operable, at least 
from the standpoint of operative curability, 
and therefore roentgen therapy should be insti- 
tuted at once. They are extremely radiosensi- 
tive and their size can be reduced quickly. And 
then it is a question as to whether or not opera- 
tion is going to be performed after irradiation. 
We have attempted operations after irradiation 
in 5 such cases and all of them have been un- 
successful. The neoplastic infiltration was far 
more extensive at the time of operation than 
had been anticipated. However, if subsequent 
operation is planned following irradiation, it 
certainly should take place after thorough ir- 
radiation, as Dr. Waters suggested. 

Now the mixed tumors, teratomas or what- 
ever you want to call them, vary in their growth 
characteristics. They are composed of undiffer- 
entiated cells and they arise from one or more 
germ layers. They grow very rapidly and are 
vascular and well encapsulated for some time. 
Therefore, metastases do not occur very early. 
The tumor does not impair kidney function un- 
til rather late. Clinically teratomas are pretty 
hard to differentiate from the carcinomas that 
develop in childhood. 

I think that most of them, just as carcinomas 
of childhood, are much too large at the time 
they are found to be successfully removed by 
operation. Surgical treatment is especially diffi- 
cult because they have a very thin capsule, are 
friable and are very vascular. These same cir- 
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cumstances that make surgical operation diff- 
cult also make irradiation the preferred method 
of treatment. They are composed of rather un- 
differentiated cells of embryonal types and 
many of these cells of mesothelial or endothelial 
origin will be destroyed by irradiation. Also, 
they are so vascular that they reduce rapidly in 
size because of thrombosis of the blood vessels 
and some degree of devascularization of the tu- 
mor from want of adequate blood supply. 

Of course, the response to irradiation in any 


case will depend upon the relative degree of 


differentiation of the cells and the proportion 
to the undifferentiated radiosensitive elements. 
Again, it is a question of whether they are ever 
operable and when to operate. 

Now the papillary carcinomas, and those 
squamous cell carcinomas which originate in 
the kidney pelvis and which should be recog- 
nized from the retrograde pyelogram, again 
present different problems from the cortical tu- 
mors. They produce symptoms earlier and are 
usually operated upon successfully. They are cer- 
tainly resistant to irradiation but there may be 
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times when interstitial irradiation is advisable 

Interstitial irradiation should be considered 
in a good many cases of renal tumor, especially 
when the surgeon finds that there has been in 
filtration and extension to the perirenal struc 
tures, as in such a case as Dr. Waters described. 

Dr. Waters (closing). It seems to me that 
this study, so far, has developed a major prob 
lem in radiology, first, one of diagnosis and, 
second, one of therapy. I have paid some atten 
tion this year to the histologic study of thes« 
tumors but it is all so complicated and we have 
had to change our classification of them several 
times. But we have reached one conclusion and 
that is I believe as radiologists we must try to 
reach the general practitioner and the various 
other specialties and urge greater importance 
attached to the significance of pain and hema 
turia, thereby helping the urologist to get these 
patients earlier. Radiation has shown that it 
will shrink up and devitalize many of these tu 
mors and if the patients can be seen earlier ou1 
statistics on renal tumors are going to be 
greatly improved. 
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OF PYELOGRAPHIC MEDIA 
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HE earliest attempts to outline the 

upper urinary tract were made inde 
pendently by Tuffer in Schmidt 
and Kenwick in 
1905. The procedure consisted essentially 
of outlining the ureter with a dense opaque 
solid which was carried out by passing a 
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ureteral catheter containing a metal bougie 
or wire up the ureter and taking a roent 
genogram. Similar methods were described 
by Lowenhardt, von Illyés, Keyes, Uhle 
and Pfahler, and others. These pioneer 
efforts, though stimulating, were crude 
when compared to the detailed information 
obtained by using a liquid opaque medium. 
As a result of their efforts, an intensive 
search was begun for shadowgraphic ma 
terials suitable for use in the urinary tract. 
The first pyelograms depicting the out 
line of the upper urinary tract were taken 
by Klose in 1904 with a bismuth suspen 
sion in a case of complete double Urccer. 
While this method produced an outline 
of the kidney pelvis and ureter, the shadow 
was ill defined and uncertain. An obvious 
disadvantage of this method was the dan- 
ger of leaving particles of the bismuth sus 
pension behind in the kidney pelvis, caly- 
ces or ureter to act as an irritant ora poten 
tial nucleus for some obstruction. In 1gos 
Voelcker and von Lichtenberg published 
their results whereby the first successful 
outline of the urinary tract was accom- 
plished byusing a colloidal silver compound, 
collargol. Their success was the result of an 
accidental finding, for, during an attempt 
to outline the bladder with 2 per cent 
collargol, they noted that the solution had 
passed up the ureters to the renal pelves 
and had outlined structures also. 
They later employed § per cent collargol 
and still higher strengths. To Voelcker and 
von Lichtenberg is due the credit for pro 
moting and advocating pyelography. 


these 


Other observers subsequently employed 
stronger solutions of collargol, for example, 
Braasch 10 and 15 per cent solutions, and 
Walker, 15 and 20 per cent solutions. Vari- 
ous colloidal silver compounds such as 
argyrol, novargon, nargol, electrargol, sil- 
ver nitrate, silver 1odide 
sion), silver oxide 


per cent emul- 
(§ to 50 per cent), etc., 
were investigated and advocated by dif- 
ferent observers, particularly Uhle and 
Pfahler, and Kelly and Lewis, but were 
abandoned in tg1s5 due to the fact that 
there occurred several instances of severe 
renal necrosis from silver embolism and 
some fatalities from general poisoning by 
these toxic substances. Another minor ob- 
jection to the use of silver solutions was 
that they were disagreeable mixtures to 
handle. 

In recent years,.some of the newer col- 
loidal silver preparations have been used 
in pyelography. In 1924, Ravich advocated 
the use of a 20 per cent solution of neosilvol 
and later, in 1925, Herrick also strongly 
urged its use. In 1924 Mertz employed it 
successfully in children and adopted it 
routinely in adults. While its use was not 
attended with pain or irritation of the 
urinary mucous membrane, it presented 
the same objectionable and undesirable 
features as the other colloids, 1.e., high 
viscosity, toxicity, interference with uri- 
nary drainage, and difficulty in injection. 

In an attempt to overcome the short- 
comings of the various silver compounds, 
certain gases, particularly oxygen, were 
employed to outline the kidney pelvis and 
ureter. This procedure was called pneu- 
mopyelography. In tg07 Burkhardt and 
Polano and in tg11 von Lichtenberg and 
Dietlen introduced the use of oxygen as a 
pyelographic medium; however, it proved 
to be unsuitable and impracticable. The 
resulting roentgenograms too frequently 
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Bilateral ureteropyelograms using 15 per 
cent skiodan and showing a normal pelvis and 
ureter on each side. 


were lacking in the necessary detail es- 
sential for accurate diagnosis due to the 
fact that it was extremely difficult to main- 
tain full distention of the pelvis and ureter 
during the roentgenographic exposure and 
also to the fact that the outline of the gas 
in the pelvis and ureter was confused with 
gas in the bowel. Nevertheless, pneu- 
mopyelography is still a useful procedure 
when employed to delineate the outline of 
a nonopaque calculus in the renal pelvis 
or ureter. 

In 1933, Sporl restudied the question of 
the introduction of gas into the bladder 
and renal pelvis. The author stated that 
the frequent reports advising against such 
injection on the basis of the danger of gas 
embolism prompted him to investigate 
whether this objection was justified. He 
concluded that, providing a correct tech- 
nique is employed, the introduction of gas 
into the renal pelvis and bladder is without 
danger. He gives a number of precaution- 
ary measures which should be followed: 
(1) the use of oxygen instead of air, (2) 
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the control of pressure of the gas during 
the injection, (3) limiting the amount of 
oxygen for filling the bladder to 150 cx 

and (4) avoiding gas inflation in patients 
in whom the circulation is impaired as th« 
result of a weakened heart or of a pul 
monary disorder. 

In 1915, Burns introduced the use of th 
first electrolyte for pyelography, 10 per 
cent thorium nitrate in neutral solution. 
While this pyelographic medium repr 
sented a marked improvement over thx 
colloidal silver solutions and emulsions, it 
had the following objectionable features: 
(a) it was expensive; (4) it permitted th 
growth of moulds in the solutions; and 
it was toxic and in some instances resulted 
in death. The use of thorium nitrate was 
soon abandoned, although some clinics 
still employed it as late as 1925. 

A new era in pyelography began with 
the introduction of the halogen 
Aqueous solutions of these salts, namely, 
potassium and sodium iodides proposed by 
Cameron in 1918 and sodium bromide by 
Weld in 1918, have" been” generally ac 


salts. 


Fic. 2. Complete duplication of the renal pel 


and ureter on the left side (15 per cent ski 


ty 
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cepted as suitable pyelographic media in 
strengths of 12 to 15 per cent. In the same 
year Rubritius also advocated the use of 
potassium iodide. Cameron showed that a 
1§ per cent solution of sodium iodide was 
as opaque as a 20 per cent sodium bromide 
and more opaque than 15¢ per cent thorium 
nitrate-citrate solution. Sodium iodide has 
proved to be the best of the halogens and 
far superior to the media previously em- 
ployed. It has continued to serve admi- 
rably as a urographic medium even to the 
present time. It is used in concentrations 
of 12 to 13.5 per cent in ureteropyelog- 
raphy, and in 3.5 to 7 per cent strength 
in cystography and urethrography. The 
halogen salts have been used in higher con- 


centrations up to 35 per cent solution of 


sodium iodide but the studies of Cameron 
and of Graves and Davidoff on the unde- 
sirable effects of such strong solutions in 
pyelography demonstrated the impor- 
tance of reducing the strength of these hal- 
ogen salt solutions in order to avoid the 
injurious eftects of hypertonic solutions 
upon the mucosa of the urinary tract. 


Fic. 3. 
ectopic pelvic kidney on the right side and a nor- 
mal kidney on the left (15 per cent skiodan). 


Bilateral ureteropyelograms showing an 
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Kic. 4. Bilateral polycystic kidney disease (15 
per cent skiodan). 


A further benefit of these studies was the 
reduction in the cost of the media that oc- 
curred concomitantly with the change 
from solutions of a higher concentration of 
sodium iodide to those of 12 to 13.5 per 
cent strength. The only occasion which 
justifies the employment of sodium iodide 
in a 25 or 30 per cent strength is in the 
pyelographic study of a large hydroneph- 
rosis where it is impossible to empty 
the sac prior to injection. In such an in- 
stance it is desirable to allow for dilution 
by the contents of the hydronephrotic sac. 
Another advantage in the employment of 
12 to 13.5 per cent sodium iodide solutions 
as a pyelographic medium is that it can 
easily be sterilized by the addition of 
mercuric iodide (1 gm. Hgl»s to 3,000 c.c. 
of 12 or 5 per cent Nal solution), as 
suggested by Graves and Davidoff, Cam- 
eron and Braasch, or of mercuric oxy- 
cyanide (1 gm. to 1,000 


13.5 


c.c. of Nal), as 
suggested by Legueu, Kidd, Papin and 
others. These antiseptics are added _ be- 
cause they reduce to a minimum the risk 
of sepsis attributable to pyelography. 
lurthermore they possess some thera- 
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Kic. 5. Bilateral ureteropyelogram showing a normal 
right kidney and a pressure defect of the upper 
and middle calcyes of the left kidney caused by a 
renal tumor which was confirmed by operation 
(15 per cent skiodan). 


peutic value where a septic condition is 
already present. For apprehensive in- 
dividuals who dislike or disapprove of the 
addition of mercuric salts to sodium iodide 
solution because of the production of 
mercuric iodide, the antiseptic may be 
omitted and sterilization of the medium ac- 
complished by the simple method of boil- 
ing or autoclaving. Despite the fact that 
numerous investigators (Cameron, Graves 
and Davidoff, Braasch, Lowsley and others) 
have strongly advocated the use of 12 to 
13.5 per cent sodium iodide, it has been the 
experience of practically every urologist 
using this medium, which is an electrolyte, 
to encounter cases where the injection of 
this substance has been followed by uri- 
nary discomfort and pain as a result of ir- 
ritation and injury to the renal, ureteral or 
vesical mucosa. Consequently, the search 
for the ideal pyelographic medium was 
continued. 

With the introduction of lipiodol, an 
iodized poppy seed oil, by Sicard and 
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Forestier in 1922, 


the use of halogenatk 

oils for diagnostic visualization in th 
various roentgenographic procedures has 
had a rapid and remarkable development. 


casting properties and have been used to 
outline the respiratory tract, cerebro 
spinal system, the nasal accessory sinuses, 
joint cavities, the uterine and tubal canals 
and the urinary tract. However, the 
halogenated oils have failed to gain recog 
nition or favor in urography because of 
their failure to meet the requisites of a 
good urographic medium. failure 
may be attributed to the high viscosity 
and non-miscibility of these iodized oils. 
The increased viscosity does not permit of 
a ready flow into the kidney pelvis un 
less great pressure is exerted. Furthermore 
the iodized oils adhere to the mucosa of 
the pelvis and ureter and this interferes 
with proper urinary drainage. Pain and 
even obstruction may follow their use 
The non-miscibility of these oils often 


ic. 6. Bilateral ureteropyelogram showing a norma 
right kidney and destruction and compression of 
the upper and middle calyces of the left kidne) 
caused by a neoplasm which was confirmed 
operation (15 per cent skiodan). 
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produces a blotchy or distorted pyelogram 
which adds greatly to the difficulties of 
a correct interpretation of the pyelogram. 
Another disadvantage frequently encoun- 
tered in the of iodized oils is the 
tendency of air, accidentally introduced at 
the time of injection, to be trapped and 
act as an obstruction to the outflow of 
urine. The air may also produce a shadow 
which may be misinterpreted as a calculus. 


use 


lodized oils, however, possess several 
desirable properties. They have a low 
toxicity, and are non-irritating to the uri- 
nary mucosa due to the fact that they are 
chemically inert compounds and not elec- 
trolytes such as the halogen salts. Their 
shadow casting properties are greater than 
the halogen salts due to their increased 
iodine content. In 1925, Neuswanger re- 
ported favorable experimental and clinical 
experiences with the use of iodipin as a 
pyelographic medium. lodipin contains ap- 
proximately 40 per cent iodine combined 
with a vegetable oil and is considered es- 
sentially the same as lipiodol. We have used 
lipiodol and iodipin but have discarded 


Fic. 7. Right hydronephrosis with partial obstruc- 
tion at the ureteropelvic junction caused by aber- 
rant renal vessels (15 per cent skiodan). 
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Kic. 8. Bilateral hydronephrosis with angulations 
in the upper third of both ureters 


skiodan). 


per cent 


their use because of the apparently un- 
toward effects caused by these iodized oils 
on the urinary mucosa. Their use has been 
followed by pain, urinary discomfort and 
the presence of red and white blood cells 
in the urine following pyelography in non- 
infected cases. 

The next important contribution was 
the introduction of campiodol, an iodized 
rape seed oil containing 43 per cent ele- 
mental iodine. This was synthesized by 
rasier and Glaser with the aid of Raiziss 
in their search for a suitable substance 
for cerebral visualization. Emulsified cam- 
piodol, a compound made of campiodol, 
acacia, and distilled water and containing 
10 to 11 per cent elemental iodine, was in- 
troduced as a urographic medium by Glaser 
and Kutzmann in 1929. They found that 
the roentgenograms taken with emulsified 
campiodol were excellent in detail and 
intensity in all parts of the urinary tract; 
this may be attributed to its high iodine 
content, its comparatively low viscosity 


and its ready miscibility with water 
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tion of the lower third of the ureter due to a stric- 


g. Normal left renal pelvis with marked dilata- 


ture at the ureterovesical orifice 


skiodan). 


per cent 


(urine), properties not possessed by other 
iodized oils. They also observed that it 
practically eliminated pain, burning and 
irritation. We have used emulsified campi- 
odol in more than 200 cases for unilateral 
and bilateral ureteropyelography with ex- 
cellent results. In our experience, these 
ureteropyelograms presented a sharp and 
clear outline of the upper urinary tract 
and were unaccompanied by symptoms of 
a toxic or irritative nature. The only ob- 
jection that is offered to the routine use 
of campiodol as a pyelographic medium 
is the difficulty in injecting this medium 
through a small ureteral catheter and its 
relatively high cost. 

With the development of intravenous 
urography following the introduction of 
uroselectan (iopax) by von Lichtenberg 
and Swick, skiodan (abrodil, methiodal) 
by Bronner, Hecht and Schiller, and 
more recently neo-iopax and neoskiodan, 
it was observed that following their in- 
jection there developed no reaction or 
untoward effects such as irritation, and in- 
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jury or spasticity of the renal pelvis, ureter 
or bladder due to the innocuousness of th: 

solutions injected. It was natural to assum: 

that these solutions would prove to be the 
ideal media for retrograde pyelography. 
At first retrograde pyelograms were taken 
following the injection of such concen 

trated solutions as 40 per cent uroselectan. 
Excellent pictures were procured but the 
expense was too great. Later, solutions of 
lower concentrations were used and it was 
found that 20 per cent uroselectan, 15 per 
cent iopax, and Io to 20 per cent uroselec 

tan, had the shadowgraphic value of 13.6 
per cent sodium iodide. Animal experi 

ments and clinical observations on retro 

grade pyelography, using the solutions in 
the above strengths, have shown that they 
cause no edema, congestion, or hemorrhag 
of the urinary mucosa even when they are 
retained for some time. 

There has been a constantly increasing 
number of urologists who are replacing 
sodium iodide solutions as a pyelographic 
medium with 15 to 20 per cent skiodan. 
Retrograde pyelography with skiodan is 


Fic. 10. Left pyelogram in,a case of rupture of the 
renal pelvis showing the extravasation of the ski 
dan solution into the peripelvic tissues. 
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Fic. 11. Bilateral pyelogram showing a right calcu 
lous pyonephrosis and a left hydronephrosis. In- 
spection of the plain plate with catheter in each 
ureter reveals an oval shadow above tip of right 
catheter, a small shadow along left catheter in left 
pelvis and another small shadow in lower pole of 
left kidney in lower calyx (15 per cent skiodan). 


painless and is not accompanied by any 
unpleasant urinary symptoms. In our ex. 
perience, which includes more than 1,00c¢ 
cases in the past two years, 15 per cent 
skiodan has proved to be the ideal medium 
for retrograde pyelography and this drug 
is now used routinely in every case. 
Skiodan in 15 or 20 per cent strength has 
all the essential features of a good pyelo- 
graphic medium, namely (1) non-toxic, (2) 
non-irritating, (3) impermeable to roent- 
gen rays, (4) low viscosity, (5) low osmotic 
pressure, (6) clean to use, (7) easily 
sterilizable, and (8) low cost. Since the 
drug is dispensed in sterile ampules con- 
taining 50 c.c. of 40 per cent skiodan the 
necessary dilutions may be made by the 
addition of an adequate amount of sterile 
distilled water. 

In 1932, Mark and Johnson reported 
their very interesting and extremely im- 


portant observations on the effects of 


various pyelographic media upon the uri- 
nary mucosa. They showed conclusively 
that the pain and injury following the in- 
jection of urographic media, even if mild 
solutions are used, was not only due to 
overdistention but that the real factor in 
the production of these unpleasant symp- 
toms was the character of the drug itself 
and its immediate effect upon the urinary 
mucosa. They found that a 25 per cent 


171 
solution of sodium iodide 1s unsuitable and 
dangerous as a pyelographic medium be- 
cause of the constant injury to the mucosa 
of the bladder even when no undue pressure 
or overdistention is present, and because 
its action is markedly hemolytic. They 
found that 12.5 per cent sodium iodide, al- 
though causing much less hemolysis than 
sodium bromide, produces a recognizable 
edema and hemorrhage of the mucosa and 
subsequent irritation. They observed that 
iopax in 30 per cent solution causes a 
hemolysis of about the same degree as 
12. per cent sodium iodide but does 
not produce any mucosal or submucosal 
changes and is not accompanied by any 
irritative symptoms. Skiodan in 20 per cent 
solution caused no hemolysis and was free 
of any irritating qualities. They main- 
tained that the use of iopax or skiodan in 
retrograde pyelography eliminates the 
danger of bilateral pyelograms. 

In our series of more than 1,000 cases 
in which 15 per cent skiodan has been 
used as a pyelographic medium, we have 


Fic. 12. Bilateral pyelogram showing a normal right 
kidney and a left pyonephrosis due to a large tri- 
angular calculus whose apex is at the tip of 
catheter (15 per cent skiodan). 
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and thus save the patient the expense 
repeated examinations. Another advantage 
from an economic standpoint is the fact 
that it is seldom necessary for the patient 
to become hospitalized following a pyelo 
graphic study with skiodan, whereas it 
was practically always necessary for the 
patient to do so when sodium iodide was 
used. 

It has been very gratifying to learn that 
a rapidly increasing number of patients, 
who previously had entertained a great 
fear of cystoscopy and pyelography as a 
result of the use of sodium iodide and who 
very often refused further necessary ex 
amination, now submit to frequent peri 
odic pyelographic studies which enables 
us to determine the progress or changes 
in a renal disease as well as to check the 
results of operative or non-operative treat 
ment. We have carefully questioned every 


Fic. 134. Plain plate showing a large laminated patient who has had pyelographic studies 
calculus in the bladder. with sodium iodide and with skiodan in 

regard to their reaction to the respective 

not had a single instance of post-cysto- 
scopic reaction which could be directly 
attributed to the injection of skiodan into 
the upper urinary tract. One of the 
greatest advantages in the use of skiodan 
as a pyelographic medium is the fact that 
it may be used with safety in securing 
simultaneous bilateral pyelograms—a pro- 
cedure which we have never employed with 
13.5 per cent sodium iodide because of 
post-cytoscopic pain, irritation of the uri- 
nary mucosa, the danger of anuria and 
other serious consequences that may ac- 
company such a practice. In our clinic we 
have made it a routine practice to obtain 
bilateral ureteropyelograms in every case, 
whenever possible, including those cases 
in which there is present an impaired renal 
function with or without an associated re- 
duction or destruction of renal tissue, 1.e., 
polycystic disease, chronic pyelonephritis, 
chronic nephritis, neoplasms, hydroneph- 


ic. 138. Cystogram taken in same case as Figure 
F 13A using 150 c.c. of a solution containing ¢ 
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this manner we ire ible to m ike 1 com wad ¢ per cent 
plete pyelographic examination of the skiodan. A large amount of the dye has passed 
upper urinary tract in one examination the left ureter revealing a megalo-ureter. 
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drugs and there has been an instantaneous 
and unanimous response in favor of 
skiodan. We feel that by the use of skiodan 
as a pyelographic medium we are making 
great progress in dispelling the ‘““bugaboo” 
of cystoscopy and pyelography. Our grati- 
fying experience and the reassuring at- 
titude of satisfied patients have served as 
eficacious means of dissipating the fear 
and horror with which the average layman 
has come to regard cystoscopy and pyelog- 
raphy. 

In making the ureteropyelograms, we 
prefer the syringe method for injection, 
using a slow steady pressure over a period 
of a few minutes. The amount of solution 
to be injected is ascertained by a previous 
determination of the capacity of the renal 
pelvis with sterile distilled water and the 
amount of drug injected is usually 2 c.c. 
less than the estimated capacity. Excel- 
lent results can be obtained with this tech- 
nique and incomplete filling of the renal 
pelvis or overdistention with pyelovenous 
backflow can be easily prevented. Those 
who prefer the gravity method of injection 
will encounter no difficulties with 15 or 20 
per cent skiodan. It is well to point out 
at this time that the determination of the 
renal function by the _ phenolsulphon- 
phthalein test should always be completed 
before pyelography is attempted as the 
presence of skiodan in the urine interferes 
with an accurate colorimetric diagnosis by 
virtue of some undetermined chemical re- 
action between the two drugs. 

We have also used skiodan alone (5 to 
40 per cent) and in combination with 
sodium iodide, after the method of Hyams, 
for cystographic and urethrographic pur- 
poses and have obtained excellent pictures 
of the lower urinary tract. Skiodan in 15 
per cent strength also serves admirably in 
seminal vesiculography. 

In 1933, Sartorius and Viethen made a 
systematic study of the suitableness of the 
many different contrast media that have 
been recommended for retrograde pyelog- 
raphy. They concluded that the modern 
complex iodine compounds such as iopax 
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and skiodan, in dilution of 15 to 20 per 
cent, insure a painless, safe, and entirely 
non-irritant pyelography and state that 
for this reason they are accepted as the 
best contrast media for retrograde pyelog- 
raphy. 

In 1932, Ritter and Rattner introduced 
umbrathor, a 25 per cent thorium dioxide 
solution, for cystographic examinations 
and it has been adopted for pyelographic 
purposes. They found that when this so- 
lution comes in contact with normal 
mucosal surfaces, it is Hocculated thereon 
as a surface coating and thus produces re- 
lief pictures wherein the borders of any 
tumor or the outline of any inflammatory 
lesion present are clearly differentiated. 
Sartorius and Viethen showed that a 
colloidal thorium dioxide preparation of- 
fers practically the same advantages as the 
complex iodine preparations inasmuch as 
it gives a good shadow at dilutions of 1:1 
or 1:2 and is therefore much cheaper than 
the complex iodine compounds. However, 
these authors were cognizant of the obvi- 
ous disadvantage of its storage capacity in 
the renal region in certain disease condi- 
tions involving the renal pelvis or the 
renal tissues and hence may lead to an er- 
roneous diagnosis of renal concrements. 
Another disadvantage in the use of the 
thorium dioxide preparation is the occur- 
rence of renal extravasates which inter- 
fere with the correct interpretation of the 
pyelograms. 


CONCLUSIONS 


The following conclusions are based 
upon an extensive clinical study of the 
various pyelographic media. 

1. Skiodan, in 15 or 20 per cent strength, 
is the ideal medium for retrograde pyelog- 
raphy. A clear sharp outline of the upper 
urinary tract is always obtained. It is non- 
toxic, non-irritating and easy to inject. It 
may be used for simultaneous bilateral 
pyelography with no danger of a post- 
pyelographic reaction due to edema, con- 
gestion or hemorrhage of the urinary 
mucosa. 
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2. Emulsified campiodol has also proved 
to be a good pyelographic medium as its 
use is practically unaccompanied by pain, 
burning or irritation. The only objections 
to its routine use are the difficulty in in- 
jecting this substance through a small 
ureteral catheter and its relatively high cost. 

3. Sodium iodide (13.5 per cent) still 
retains its usefulness as a _ pyelographic 
medium providing the injections are made 
carefully and slowly to avoid overdisten- 
tion and irritation of the pelvic and ureteral 
mucosa. Its low cost, easy sterilization, 
and low viscosity, have served to popu- 
larize its use. The frequent occurrence of 
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unpleasant symptoms, such as pain, burn 
ing and hemorrhage following its use is 
due to the irritative and hemolytic action 
of the drug itself upon the urinary mucosa 
even when no undue pressure is used and 


overdistention 
toward reactions 


these un 
unilateral 


Since 
follow 


avoided. 
may 


pyelography, its use in bilateral pyelog 
raphy is both injudicious and dangerous. 
The fact that patients are frequently com 
pelled to stay overnight in the hospital 
following a pyelographic study using so 
dium iodide and thus increase the cost of 
examination is another argument against 
its use. 
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ANEURYSM OF THE RENAL ARTERY 
CASE REPORT 

By MILEY B. WESSON, M.D., and CHARLES C. FULMER, M.D. 
St. Luke's Hospital 


SAN FRANCISCO, CALIFORNIA 


NEURYSM of the renal artery is com- 
paratively rare and the diagnosis is 
usually made at operation or autopsy. In 
the case we are reporting the diagnosis was 
made from the roentgenogram and con- 
firmed at autopsy, and for this reason the 


Fic. 1. Roentgenogram of kidney showing left renal 
aneurysm. Note the wreath-like shadow with a 
dense periphery that simulates a gallstone, except 
that the periphery is not of even thickness. The 
lower portion of each ureter is pulled toward the 
midline because of the extension of the cancer. 


case is noteworthy. In only 7 of the 56 
cases reported in the literature was the 
diagnosis even suspected. 

A few decades ago all aneurysms of the 
aorta were attributed to trauma, particu- 
larly the kick of a cow, as so many appar- 
ently sustained ruptures while milking, but 
with the advent of the Wassermann test 
syphilis at once replaced trauma as the 


etiological factor. Now that workmen's 
compensation insurance has begun to play 
an active part in the practice of medicine 
it is not surprising to find that most suffer 
ers from an aneurysm of the renal artery 
remember that they have been subjected to 
some type of blow or strain to the back in 
the immediate past. If the doctor is will 
ing to accept “trauma” as the cause of the 
aneurysm then the insurance company 
pays the fees for what might otherwise be 
a charity case. 


CASE REPORT 


J. W. G., a physician aged seventy-eight, 
complained of arteriosclerosis but denied all 
history of trauma, was first seen on April 6, 
1934, because of a general weakness, loss of 
appetite and a septic temperature of one week’s 
duration with an afternoon elevation of 1 
increased frequency and _ nocturia. A 
prostatectomy had been done on January 25 
by an eminent Los Angeles surgeon because of 
an almost complete vesical orifice obstruction 
from carcinoma. He had a stormy convales 
cence but was out of bed on the sixteenth day 
and left the hospital on the twenty-fourth day. 
When he first got up he developed rather 
sharp aching pains along the right side of the 
sacrum radiating down to the tuberosity of the 
right ischium, and these pains have persisted. 

The patient appeared very toxic (the non 
protein nitrogen was 41 mg.), and his urine was 
foul, so in spite of the arteriosclerosis and 
auricular fibrillation it was deemed advisabl 
to cystoscope him. A 26k Brown-Buerger 
cystoscope was used. The posterior urethra, 
vesical orifice and bladder appeared fairly 
normal. A No. 7 ureteral catheter passed to 
the right side with ease, but on the left a No. ¢ 
entered with great difficulty. Purulent urin 
(Staphylococcus albus) was obtained from both 
kidneys. A flat plate was made (Fig. 1) with 
catheters in position and on the left side medial 
to the catheter and over the 12th rib is a sha 
dow 1.5 cm. in diameter with a dense periphery 
and clearer center that might easily be confused 
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with a gallstone were it on the right side. 
Neo-iopax was injected intravenously and the 
left kidney was poorly outlined but it was 
sufficiently clear to indicate that the shadow 
was outside of the kidney. The kidneys were 
then lavaged with 13.5 per cent sodium iodide 
and a roentgenogram taken (Fig. 2). The pa- 
tient suffered no discomfort throughout the ex- 
amination and was returned to his room in ex- 
cellent condition. 

“Cathe- 
ters were inserted into both ureters as far as 


The roentgen report was as follows: 


the kidney pelves. The lower portions of the 
ureters show a slight double curve which is 
unusual. The psoas muscles are normal. Neo- 
iopax was injected intravenously. The kidneys 
are increased in density. The left kidney is 
larger than the right. The right kidney shows 
slight blunting of the calyces, its pelvis is 
normal. The left kidney shows moderate dilata- 
tion of the pelvis, the calyces are clubbed and 
dilated. There is a ring-shaped shadow of 
calcium density approximately 1.5 cm. in di- 
ameter lying posteriorly to the medial side of 
the left kidney at the level of the superior 
calyces. It lies between the kidney and the 
12th rib and is possibly a calcified aneurysm 
of the left renal artery. Sodium iodide was in- 
jected through the catheters. The kidney pelves 
are better outlined. The catheters were with- 
drawn and the bladder filled with sodium 
iodide. There are several small diverticula seen 
in the superior portion of the bladder. The 
prostatic portion of the superior urethra is 
filled with solution.” 

The patient became anuric, went into coma 


Fic. 2. 


renal aneurysm lying medial to kidney substance 
at upper pole. 


Aneurysm of the Renal Artery 


Pyelogram showing wreath-like shadow of 


I77 


Fic. 3. A. Renal artery cut to show mouth of aneu- 
rysm. B. Lateral view of aneurysm. The dense 
periphery of the shadow in the roentgenograms 
was due to the lime salts in the wall; the thin part 
was the mouth of the aneurysm. 


and there were no results from subcutaneous 
saline (6,000 c.c.), glucose intravenously and 
a whole blood transfusion. The blood pressure 
remained around 70/40 and death occurred on 
the second day after cystoscopy. 

The summary of the report of the patholo- 
gist, W. P. Stowe, was as follows: “Bilateral 
pyelonephritis, septic infarction of both kid- 
neys, urethritis, cystitis, prostatic malignancy, 
septic degeneration of spleen and liver, hyper- 
static edema of right lung, old healed right 
pleuritis, renal artery aneurysm, left (Fig. 3). 
The renal artery is soft except for one aneurys- 
mal outpouching in the midportion, about 1 
cm. in diameter, with thick calcified walls. Fur- 
ther dissection of the bladder after formol fixa- 
tion shows a hard, malignant-looking mass at 
the outlet, extending upward around the semi- 
nal vesicles and about half of the bladder wall 
posteriorly. The left ureter especially and toa 
less extent the right is drawn toward the mid- 
line, turning a right angle in its passage through 
the bladder wall. The right ureter is soft in this 
region, the left is a hard cord from inflamed 
thickening.” 

SUMMARY 

1. A case of true saccular aneurysm of 
the left renal artery was diagnosed from 
the roentgenogram. 

2. The lesion was symptomless and was 
discovered incidentally. 

3. The etiology is undoubtedly the same 
as in aneurysms located elsewhere in the 
body. 
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4. Distortion of the lower course of the 
ureters was due to carcinoma of the 
prostate and seminal vesicles. 

5. The patient’s death was due to bi- 
lateral renal septic infarcts (some of which 
were I cm. in diameter) and not to the 
pyelographic examination as might have 
been supposed had there not been an 
autopsy. 


FEBRUA 


REFERENCES 


1. Fish, G. W., and Hatiock, L. A. Calcificati 
of intrarenal arteries giving roentgen appeat 
ance of calculi. 7. 4m. M. Ass., 1931, 
1935-1936. 

2. Marne, C. P. Aneurism of the renal artery. 
Urol., 1932, 27, 607-636. 

\KERLUND, A. In Schinz, H. R., Baensch, W. and 
Friedl, E. Lehrbuch der R6ntgendiagnostik 
Georg Thieme, Leipzig, 1928, p. 445. 


( ) 
S 


, 
x 


A ROENTGENOLOGICAL STUDY OF 
PULMONARY VENTILATION* 


A METHOD FOR THE PREDICTION OF NORMAL PULMONARY 
CAPACITIES BASED UPON ROENTGEN MEASUREMENTS 
By WALTER W. FRAY, M.D. 


ROCHESTER, NEW 


VERY 


many 


rcentgenologist has observed 
cases of chronic respiratory 
disease in which little is to be discovered 
from an examination of the roentgeno- 
gram of the chest to explain the obvious 
respiratory distress or embarrassment of 
the patient. Of equal importance is our 
present inability to estimate the degree 
of disability or the amount of handicap 
sustained by a patient whose film shows 
obvious roentgenological changes. We are 
all aware that it cannot be accomplished 
by any simple additive means pertaining 
to the surface areas of the pathological 
process obtained from film measurements. 
Thus, one cannot reason that an individual 
whose chest film shows shadows relating 
to pathology approximately twice the 
size or extent of another individual labors 
under a physiological handicap (regarding 
pulmonary ventilation) of similar propor- 
tions. Not only is this a fallacious basis 
for our reasoning, but we may find that 
this individual may carry on the respira- 
tory mechanics of ventilation more efh- 
ciently than the other seemingly more 
fortunate patient. 

It is true that the vital capacity and 
residual air may be determined by clinical 
means, but even after these determinations 
have been secured, we cannot properly 
evaluate the extent of disability because 
of the lack of any reliable standard for 
comparison. 

In approaching this problem we must 
bear in mind the general principles of respi- 


ratory mechanics which affect the act of 


pulmonary ventilation. This will not be 
difficult if we remember that the efficiency 
with which the lungs are ventilated de- 


YORK 


pends upon two main factors: the amount 
of air inspired and the amount of air in 
the lungs to be mixed with this inspired 
air. The term ‘“‘vital capacity” is used to 
denote the maximum amount of air which 
an individual can expel after fullest pos- 
sible inspiration. This represents the great- 
est volume of air which can be used for 
purposes of ventilation. After maximum 
expiratory effort there is still a consider- 
able volume of air in the lungs, termed the 
“residual air.” The sum of the vital capac- 
ity and residual air represents the ‘“‘total 
pulmonary capacity.” If either the residual 
air is increased or the vital capacity de- 
creased, pulmonary ventilation will be im- 
paired. The vital capacity may be dimin- 
ished either by a.decrease in the reserve 
air, the volume of air expelled by maxi- 
mum effort after a normal expiration, or 
by a decrease in the complemental air, the 
remainder of vital capacity (Fig. 1). “‘Mid- 
capacity” is a term used to denote the 
amount of air in the lungs at the end of a 
normal expiration, and is readily deter- 
mined by adding the residual and reserve 
airs. 

These various volumes of the lungs. have 
been studied for many years by numerous 
investigators, but the normal groups stud- 
ied have either been small or incompletely 
studied. Very few attempts have been 
made to correlate residual air with any 
of the physical characteristics of an in- 
dividual. Considerable work has been at- 
tempted along this line, in the case of vital 
capacity, but with inconstant results. In 
none of these attempts have roentgenolog- 
ical means been employed. Some investi- 
gators feel that there is high correlation 


* From the Division of Radiology of the Department of Medicine, of the University of Rochester School of Medicine and Dentistry 
and Strong Memorial Hospital, Rochester, N. Y. Read before the American Congress of Radiology, Chicago, III., Sept. 25-30, 1933. 
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Fic. 1. Mean and relative values of total pulmonary 
capacity and its subdivisions in sc 
(Hurtado and Boller). 


normal males 


between the surface area of the body and 
vital capacity. Recent work by Hurtado 
and Boller,’ however, indicates that this 
is not the case. This leaves no reliable 
standard for comparing the absolute values 
of the residual air, vital capacity, or total 
pulmonary capacity obtained by the usual 
spirometer or gas dilution methods. 

It was felt that such a standard might 
be found if mensurative studies of the lung 
fields were carried out in a series of normal 
individuals, correlating the findings with 
the actual lung volumes or pulmonary 
capacities, determined clinically. Recently 
Hurtado and associates** have completed 
a study of 100 normal young men and 
women, chiefly college students and nurses, 
which has afforded us an excellent op- 
portunity for such a correlative study. 


METHOD 


Roentgenographic Technique. Since we wished 
to correlate the dimensions of the lung fields 
with the clinical determinations of pulmonary 
capacity requiring maximum ventilatory re- 
sponse of the individual, we selected maximum 
expiration and inspiration as the most desirable 
phases of respiration for roentgenographic 
study. In addition, for completeness during 
the first part of the work, many of the cases 
were examined further by means of films ob- 
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tained at the end of normal expiration and in 
spiration. 

The patient is placed in the supine position 
on the examining table, the top of which 
modified to accommodate a tunnel carrier for ; 
14” x 17” cassette, centered so as to insure ob 
taining all of both lung fields on the film. This 
is best accomplished by placing the cassette s« 
that its long axis is at a right angle to the long 
axis of the body. In recumbency the dia 
phragms ascend, and the height of the lung 
fields is decreased sufficiently so that it is easier 
to center the chest on the film with its long 
axis running crosswise of the chest, because one 
eliminates, in the case of a large chest, the 
possibility of failing to include both axillary 
regions on the roentgenogram. The supine pos! 
tion was chosen because the test, if it is to be 
of value in the study of cases with severe 
clinical symptoms, must be one which can be 
carried out in bed without entailing unneces 
sary exertion (Fig 2). 


The technique does not require expensive 
equipment. In fact, it can be carried out in 
any laboratory where films can be obtained in 


Fic. 2. Position of patient for roentgenography. 
Note the elevated index finger serving as a signal 
to the operator that the proper phase of the resp! 
ratory cycle has been reached. 
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recumbency at 6 feet. We have used 2 ma., 
400 ma., and 8 
This 1s due to the fact that we are not trying 


to obtain sharp definition of lung markings, 


ma. with equally good results. 


but only desire the outlines of the rib cage and 
diaphragms. Each chest is measured in the 
usual manner with a set of chest calipers. The 
thickness of the chest determines the kilovolt 
age used. The exposure time, of course, is ad 
justed to suit the milliamperage-level em 
ployed in the technique. 

Two exposures are made on the same film. 
This is not done solely to effect film economy 
but because the results are more graphic, com 
parison of the two outlines of the chest is made 
easier for mensuration, and one may often tell 
at a glance in an abnormal case whether the 
ventilation is impaired due to the lack of mobil 
ity of the ribs or of the diaphragms. 

The first exposure is made at the end of a 
maximum expiration. The patient is instructed 
to breathe out all of the air possible, then to 


raise the index finger as a signal for the ex 
posure while this expiratory phase is being 
held. The length of the first exposure is ap 
proximately the same as that which would be 
selected for the usual roentgenogram of the 
chest. It may be reduced to 


75 per cent of this 
exposure without vitiating results. The second 
exposure must be reduced to one-fifth or one 
sixth of the first exposure in order to avoid 
blotting out the shadow of the diaphragms at 
expiration. This reduction may be accom 
plished by changing the timer or by the use 
of a brass filter of appropriate thickness 
(0.2 mm.). The latter method is preferable be 
cause it affords sharp definition of the dia 
phragms and at the same time gives bette: 
definition of the thorax because the filter need 
be placed only over the diaphragm level. A 
sheet of brass, 15 x 50 cm., laid across the 
lower chest between the two exposures will ac 
complish satisfactory results. 

More recently Mr. F. W. Bishop has de 
signed an automatic shutter-filter, which is 
mounted beneath the tube on the under side of 
the tube carriage, near the aluminum filter. 
The brass filter (0.2 


which is hinged 


back for the first exposure, is pulled into posi 


mm.), 


tion for the second exposure by a spring, being 
released by the pull of a solenoid energized by 
the primary current of the first exposure. The 
brass filter, in place of covering the entire 
portal, is hemispherical in outline so that in 
closing, its filter action is limited to the lower 


chest. This eliminates the manual use of the 
filter and, at the same time, avoids the line 
which appears across the roentgenogram due to 
the edge of the filter. This filter is used to 
prevent the over-exposure of the diaphragms 
during the second exposure, and its use has 
been explained in full by Thomas.5 

Vensuration of the Chest. Linear, area and 
angular measurements were all obtained. The 
linear measurements selected were the trans- 
verse diameter of the chest at the level of the 
ninth interspace, posteriorly, at both complete 
expiration and inspiration, and vertical meas- 
urements of each lung field, determined by 
measuring the vertical distance from the dome 
of the diaphragms to the plane of the first rib 
EF expiration and GH inspiration, Fig. 3). 
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ic. 3. Tracings of a chest roentgenogram (normal 
subject after maximal respiratory effort) indicat- 
ing the method of obtaining the chest measure- 
ments. In addition to the vertical and transverse 
diameters of the lung fields, the periphery of each 
set of lung fieldsis traced by means of a planimeter. 
The angular displacement of one of the right ribs 
during maximal effort is also illustrated. 


Simple linear measurements such as these, 
while helpful in gaining general impressions, 
are very inadequate for an accurate record of 
changes occurring in the size of the lung fields 
on respiration. Area measurements obtained 
by means of a calibrated planimeter were found 
of greater value. This planimeter is similar to 
that used for cardiac measurements, except in 
size. Its integrating wheel was approximately 
7.5 cm. in diameter, its tracing arm ¢ i 
length, and its fixed arm 62 cm. 


cm. in 
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The areas of the lung fields at various phases 
of respiration were obtained by moving the 
point of the tracing arm along the periphery of 
each lung field, marking the starting point on 
the film (left apex, for example) to ensure 
stopping at the same position on completing 
the outline. The pointer is moved in succession 
along the inner aspect of the ribs of the left 
axilla, left diaphragm, right diaphragm, right 
axilla, right apex, and finally across the spine 
to reach the point of origin for the outline. 
The results of such a set of measurements are 
illustrated in Figure 3. The area of the lung 
fields at maximum inspiration is noted to be 
$71 sq. cm. and at maximum expiration 342 
sq. cm. The difference between these two (229 
sq. cm.) represents the change in area which 
occurs under conditions of maximum respira- 
tory effort. By tracing outlines of the lung 
fields obtained at other phases of respiration 
(normal expiration and inspiration) one may 
obtain the changes in area which occur when 
determinations of reserve and complemental 
volumes are being made. 

Angular displacement of one of the ribs 
(usually sixth or seventh right rib posteriorly) 
occurring during maximum effort was deter- 
mined by drawing lines on the film, represent- 
ing the slope of the rib at maximum expiration 
and maximum inspiration. A point represent- 
ing the middle of the rib at the costovertebral 
articulation and another for the middle of the 
same rib at the axilla were selected as easily 
identified points which, when connected by a 
straight line, will give the slope of the rib. If 
the slope of the rib is obtained at both inspira- 
tion and expiration in this way, and the angle 
between the two lines obtained, we may secure 
valuable information concerning costal mobil- 
ity. 

The area measurements of the lung fields, 
while far superior to linear measurements, still 
fail to impart information concerning the third 
dimension. This is desirable if we are compar- 
ing the roentgen measurements with the pul- 
monary capacities, determined by clinical 
means. For this reason, lateral films were at- 
tempted during the first part of the investiga- 
tion. However, satisfactory films were difficult 
to obtain. It was found that this difficulty could 
be eliminated and the examination shortened 
with considerable financial saving if the an- 
teroposterior diameter (level of junction in 
body and xiphoid of sternum) was obtained 
by external measurement and this value used 
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in converting the surface area into a v 
determination. This will be referred to 
“roentgenological chest volume,” to be d 
tinguished from the pulmonary capacities di 
termined clinically by means of gas analy 
and the spirometer. It is quite possible that a 
technique utilizing the area of the lung fiel 
of the lateral film will yield somewhat bette: 
results when correlations are established with 
the clinical volumes, but because of the tech 
nical difficulties this must await further in 
vestigation. 
CORRELATIONS 

Relations between Areas of Lung Fields 
and Pulmonary Capacities. Vhe correlations 
which follow have been the subject of an 
exacting analysis by Hurtado and his as 
sociates in several papers.?** Those cor 
relations which have been found to be of 
value to the roentgenologist will be re 
viewed for the purpose of this paper. 

The work revealed early in the course 
of the investigation a low correlation of 
clinical volumes with simple linear meas 
urements (height and width of lung fields). 
This is not surprising when we recall the 
marked difference in the shape of chest 
of different individuals. Such differences 
might be more readily detected by correlat 
ing our area measurements. Experience 
proved that this assumption was correct. 
A high degree of correlation was found be 
tween the area of the lung fields (maximum 
inspiration) with the total pulmonary 
capacity and with the vital capacity. An 
even higher degree of correlation with total 
pulmonary capacity was present when the 
“roentgenological chest volume” was sub 
stituted for the area of the lung fields. 
The highest correlation of the entire series 
was obtained when the “roentgenologica! 
chest volume” at maximum inspiration 
was compared with the vital capacity 


(+0.7174 +0.0467). This relationship, 


therefore, formed the basis of our work 
dealing with the prediction of normal values 
for pulmonary capacity. 

Before describing the method employed 
in predicting normal values, it is of con 
siderable interest to observe the degree 
of correlation with other variables, deter 


CORRELATION OF PULMONARY CAPACITIES 
Characteristics Correlated 


Total capacity and body heights 

Total capacity and body weight 

Total capacity and surface area 

Total capacity and chest volume (external 
Total capacity and area lung fields 

Total capacity and roentgenological chest volu 


Vital capacity and body height 

Vital capacity and body weight 

Vital capacity and body surface area 

Vital capacity and chest volume (external 

Vital capacity and area lung fields (max. inspiration 
Vital capacity and roentgenological chest volume 


Midcapacity and chest volume 
Midcapacity 


external 


and chest volume (roentgenologica 


Residual air and chest volume (external 
Residual air and chest volume (roentgenologica 


mined solely by clinical means (Table 1 

External measurements of the chest, sur 
face area of the entire body, weight of the 
individual, all yielded correlation coefh 
cients which were too low to be of value. 
Diagrams showing the degree of scatter 


ing about the regression lines of many of 


these variables will be found in Figures 4 
and 

In considering volumes other than total 
pulmonary capacity and vital capacity, 
correlations with the area of the lung fields 
were distinctly lower. In the case of mid 
capacity, however, correlation was defi- 
nitely higher when the area of the lung 
field was used as a variable than when any 
of the physical measurements were so 
used. The residual air showed very low cor 
relation, regardless of whether the roent 
genological or physical measurements were 
employed. This fact is of importance be- 
cause in predicting the residual air a differ- 
ent method must be used, based upon the 
constant percentile proportions of the 
residual air of the total pulmonary capac- 
ity. 

Prediction of Normal Values of Total Pul- 
monary Capacity and of Its Subdivisions. 
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rH PHYSICAI 


AND ROENTGENOLOGICAL MEASUREMENTS 


Correlation Coefficient 
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Since the highest correlation was found be- 
tween the “roentgenological chest volume” 
at maximum inspiration and the vital 
capacity, this relationship was used as the 
first step of our prediction work, utilizing 
a regression formula derived from the cor- 
relation coefficient: 

(Roentgenological chest volume X 0.24) 
+1.22 =Predicted vital capacity. The re- 
sult may be compared with the vital capac- 
ity as measured by means of the spirom- 
eter, and by this comparison one may 
determine the extent to which it has been 
modified by a pathological process. 

The prediction of values of other vol- 
umes—total pulmonary capacity, residual 
air and midcapacity—are all based on the 
findings of Hurtado and Boller’. Their work 
with 50 normal males indicated that, while 
the absolute values for pulmonary capa- 
city could not be predicted by using any 
of the variables relating to physical measure- 
ments of the individual, the percentile 
relationships of the subdivisions of pulmo- 
nary capacity were quite constant within 
the entire group. This furnished the needed 
step in the procedure to complete the 
prediction of the other values. 
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Fic. 4. Correlations between total pulmonary capac- 
ity and physical roentgenological measurements. 
The dots representing individual observations (50 
normal males) indicate the degree of scattering 
about the regression line. Note the low correlation 
with the physical measurements such as body sur- 
face area and the high correlation in the case of 
roentgenological measurements. 


The vital capacity in males forms 78 per 
cent of the total pulmonary capacity. 
Therefore, the latter may be found through 
the use of the simple formula: 

Vital capacity 
x 100 = Total pulmonary ca- 
pacity. 
Subtracting the vital capacity from the 
total pulmonary capacity, one obtains the 
residual air: 


78 


Total pulmonary capacity — vital capacity 
= Residual air. 

The midcapacity is obtained from the 

formula: 

Total pulmonary capacityX38 
- =Vital ca- 


100 pacity. 
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The results, the predicted and ob 
served values of the pulmonary capacities, 
obtained with 60 normal males, are 
lustrated graphically by Figure 6. 

Relation between Area of Lung Fields at 
Maximum Inspiration and Maximum | 
piration. Variations in the ratio 


Area of lung field at maximum expi- 
ration 


Area of lung'field at maximum inspi 
ration 

were found to be limited to a narrow rang 
in this group of 50 males. The means of 
this group was 62.2 per cent, with a total 
deviation of less than 15 per cent (Fig. 
The higher this ratio is 

more restricted is the 


found to be, the 
expansion of the 
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Kic. 5. Correlations between vital capacity a1 


physical and roentgenological measurements. The 
dots representing individual observations 
normal males) indicate the degree of scattering 
about the regression line. Note the low correlation 
with the physical measurements such as body 
surface area and the high correlation in the case of 
roentgenological measurements. 


| 
| 

| 


chest. The ratio is modified to some ex 
tent by the habitus of the individual, a 


relation which reflects the importance of 


determining the position of the diaphragm 
in any investigation dealing with the pre 
diction of lung volumes. 
than 
reduction in mobility of either the rib 
cage or the diaphragms. The correlation 
coefficient (—0.4015 
_ area at maximum expiration 
the ratio 
area at Maximum inspiration 


A ratio higher 


0796) between 


residual air 

and XI00 1S sig 

total pulmonary capacity 
nificant. This finding 1s of some importance 
from the roentgenological standpoint be 
cause the planimeter readings from the 
double-exposure film (at maximum ex 
piration and inspiration) can be quickly 
determined as a preliminary study in deal 
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7O per cent usually is indicative of 


| 


Fic. 6. Predicted and observed values of the pul- 


monary capacities (60 normal males). Each case 
is represented by two bar diagrams. The one on 
the left in broken lines represents the estimated 
normal values for the individual while the one on 
the right represents the values observed clinically. 
The black areas represent the residual air while 
the vital capacity is represented by white spaces 
above. The line dividing the vital capacity repre- 
sents the midcapacity level. 


I] 
ROENTGENOLOGICAL MEASUREMENTS CONCERNING CHEST EXPANSION DURING MAXIMUM 
RESPIRATORY EFFORT 
Coefficient 
Standar< 
Mean ‘ Variation Variations 


Excursion of right diaphragm 6 
Excursion of left diaphragm 6 
Expansion in chest width 
Rib movement 


t 


te 


Area max. exp. 


Area max. insp. 


ing with cases of chronic pulmonary disease 
and if the alterations in the ratio appear 
significant, further study of the actual 
pulmonary capacities may be determined 
clinically. This ratio, therefore, serves as 
an auxiliary guide, but it should be re 
membered that the study only becomes 
complete when comparison of the clinical 
volumes is made with the _ predicted 
normal (based on roentgenological meas 
urements). A 


summary of these roent 


genological measurements will be found in 
Table 11. 


Effect of Position On of Lung Fields. 


Deviation 


per cent 
1.1 .88 4 8.2 
6 25 1.%- 4.0 
4.9 36 23:0 ) 22 
4-4 3 §3-7-72-9 


In recumbency (Hurtado and Fray*) the 
diaphragms at maximum expiration and 
maximum inspiration are found at a higher 
level (1.0-1.6 cm.) with a resulting de- 
crease in the areas of the lung fields. This 
relation, which holds true for all the 
phases of respiration employed during the 
course of the work, varies considerably 
according to the phase of respiration em- 
ployed (Table 111). The upward shift of 
the diaphragms on change from the erect 
to the supine position is most marked 
(4-5 cm.) at the midcapacity level (end 
of normal expiration). During quiet breath- 
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ing there is very little change in extent of 
the excursion of the two diaphragms, but 
on maximum effort the excursion is slightly 
greater in recumbency. The most notable 


alteration 1s found in the determination of 


the reserve air (excursion of diaphragm 
from normal expiration to maximum ex- 
piration). This excursion of the right dia- 
phragm is decreased from 5.0 cm. to 0.7 
cm., and the left from 3.8 cm. to 0.8 cm. 
An opposite type of change occurs when 
the complemental air 1s measured, the dia- 
phragms moving 4-5 cm. more during 
recumbency. The effective organ structure, 


therefore, in accomplishing these phases of 


respiration varies decidedly according to 
the position of the patient. The total ex 


cursion as a result of this combination of 


effects is somewhat increased (0.5 cm.) by 
the use of the recumbent position. The 
lateral diameter at full-expiration and at 
midcapacity level changes slightly—an in 
crease of less than 1 cm. during recum 
bency—while at maximum inspiration it 
decreases very slightly. The areas of the 
lung fields vary in a comparable way, at 
midcapacity level decreasing 22.4 per cent, 
at maximum expiration 7 per cent, and at 
maximum inspiration 5 per cent. 
In recumbency there is a slight lowering 
_ area at maximum expiration 
of the ratio —————— 
area at maximum inspiration 
X 100 from 63.6 to 62.1 per cent. 
Prediction of Normal Values for the V art- 
ous Pulmonary Capacities Illustrating the 
Method (Normal Male). The area of the 
lung fields at maximum inspiration was 
found to be 697 sq. cm. This area is multi- 
plied by 20 cm. (depth of chest at maxi 
mum inspiration) to obtain a 
measurement known as the 
logical chest volume,” 
value is 
formula: 


volume 
roentgeno- 
13.94 cu. cm. This 
substituted in the prediction 


(Roentgenological chest volume 13.94 
X 0.24) +1.22 to obtain the vital capacity 
(4.56 liters). Since the vital capacity forms 
78 per cent of the total capacity in males, 
the latter may be readily found: 
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Vital capacity (4.56 liters) 


xX 100= total 


78 
capacity (5.84 liters). Subtracting the vital 
capacity from the total capacity, we obtain 
the residual air: 

5.84 —4.56 =1.28 liters (residual air). 
The midcapacity, determined from the 
formula: 

Total capacity (4.40 liters) a 

X 38 is found 


100 
to be 2.22 liters. 

Comparing the clinical determinations 
with these predicted values in liters, we 
find the former well within the normal 
limits, the values total capacity 5.64 liters, 
vital capacity 4.42 liters and residual air 
1.22 liters, being slightly less than the pre- 
dicted. The ratio between the area of lung 
fields at maximum expiration to maximum 
inspiration is likewise normal (64 per cent 
mean for 60 males). 

Application of Method in Cases of Chronic 
Pulmonary Pathology. Chronic emphysema 
represents a process which is very satis- 
factory to analyze from the standpoint of 
pulmonary ventilation. It has been known 
for a long time that the residual air is in- 
creased in this condition, but it has been 
impossible heretofore to estimate the per- 
centage increase, and only gross or enor- 
mous increases could be recognized be- 
cause of the lack of a normal standard. If 
early emphysema is to be recognized, one 
cannot rely on simple determinations of 
the absolute values of the residual air and 
vital capacity. The normal total pul- 
monary capacity for a given individual 
must be known, and the relative propor- 
tions of its subdivisions established. This 
can be accomplished with the present 
method, and to illustrate the manner in 
which early changes in emphysema may be 
detected, several typical cases will be an- 
alyzed to illustrate the method. 


The patient (C.C.) entered the hospital be- 
cause of anginal attacks of one year’s dura- 
tion. He had not been troubled with dyspnea or 
other respiratory difficulty before onset of 
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Fic. 7. Ordinary chest roentgenogram of an early 
case of pulmonary emphysema. 


illness. The area of his lung fields at maximum 
inspiration was found to be $g1 sq. cm. (Figs. 
7 and 8). This area multiplied by 27 cm.—the 
thickness of his chest at maximum inspira- 
tion—yields a product of 15.96 cu. cm., the 
‘“roentgenological chest volume”’ for his chest. 
This volume, when substituted in the predic- 
tion formula for males (roentgenological chest 
volume X 0.24+ 1.22), gives the predicted vital 
capacity (5.05 liters) for a chest of this size. 
Knowing the constant percentile relations of 
the vital capacity and the total pulmonary ca- 
pacity, we may readily determine the latter 
(6.47 liters). Subtracting the vital capacity 
from the total pulmonary capacity, we find 
the predicted residual air to be 1.42 liters. The 
clinical determinations of these volumes, total 
pulmonary capacity, vital capacity and residual 
air, were found to be 6.18, 4.00 and 2.18 liters, 
respectively. It now becomes apparent, on com- 
paring these values (Fig. 8) with the predicted 
ones, that the residual air is increased at the 
expense of the vital capacity, there being very 
little alteration in the total pulmonary ca- 
pacity. 


More severe forms of emphysema il- 
lustrate the very marked alterations which 
may occur in both the absolute and rela- 
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tive alterations of the subdivisions of the 
total pulmonary capacity. 


Patient (A.D.), aged fifty-four, gave a his 
tory of bronchial asthma for twenty years, the 
attacks coming periodically every three to 
four months and lasting ten to fourteen days 
without any seasonal relationship. While the 
physical signs elicited from this chest showed 
evidence of emphysema with prolonged ex 
piratory phase of respiration and coarse rales, 
we cannot evaluate the degree to which pul 
monary ventilation is impaired by any clinical 
means. However, employing the method of 
comparing the clinical determinations of the 
various pulmonary volumes with the predicted 
normal values obtained from the roentgeno 
logical measurement of the areas of the lung 
fields at maximum inspiration and from the 
formulae established for this work, we can de 
termine the extent of his respiratory disability. 
The predicted total capacity was found to be 
.26 liters, the observed 8.52 liters 


a consider 
able increase (Figs. g and 10). This increase is 
due entirely to the increase in residual air (pre- 
dicted 1.60 liters and observed 5.82 liters) 

an increase of nearly 400 per cent. The vital 
capacity is tremendously decreased from an 
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Fic. 8. Tracings of an early case of pulmonary em- 
physema with bar diagrams illustrating the pre 
dicted (broken lines) and observed values of the 
various subdivisions of pulmonary capacity. M.1., 
maximum inspiration; M.E., maximum expiration; 
V.D., vertical diameter; T.D., transverse diameter; 


v.c., vital capacity; R.A., residual air; T.c., total 


pulmonary capacity; Pp, predicted; 0, observed. 
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estimated normal of 5.66 liters to 2.7 


liters, 
and forms only 32 per cent of the total pul 
monary capacity (normal 72 percent). The ratio 
of area of the lung fields at maximum expiration 
to area at maximum inspiration is abnormally 
high (86.7 per cent), indicating a very marked 
decrease in chest expansion, the normal being 
62.5 per cent. 

Other types of pulmonary pathology 
have been studied, such as bronchiectasis, 
pulmonary tuberculosis, chronic heart dis- 
ease with decompensation, and pulmonary 
fibrosis. A study of the manner in which 
pulmonary ventilation is disturbed in these 
and other conditions will form the subject 
of a future communication in collaboration 


with Dr. A. Hurtado and his associates. 


CONCLUSIONS 

1. A high degree of correlation has been 
found between the area of the lung fields at 
maximum inspiration and the vital capac 
ity of an individual. 

2. This correlation has been improved 
by the use of the quantity “roentgeno 
] gical chest volume,” W hich 1s obtained by 
multiplying the area of the lung fields at 
maximum inspiration by the thickness of 


Fic. 9. Ordinary chest roentgenogram of an advanced 
case of pulmonary emphysema. 
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Fic. 10. Tracings of an advanced case of pulmonary 


emphysema with bar diagrams illustrating the 
marked increase in residual air over the predicted 
normal value with some increase in the total 
pulmonary capacity and a decrease in the vital 
capacity. Abbreviations as in Figure 8. 


the chest obtained by 
urements. 


the external meas- 
3. Since the percentile relationships of 
the subdivisions of the total capacity are 
constant, the normal values of all the ca- 
pacities may be predicted for any in- 
dividual through the use of a regression 
formula. 

4. Comparison of the observed values of 
pulmonary capacity and its subdivisions 
with the predicted gives a reliable index 
of the degree of impairment in pulmonary 
ventilation, the total percentage variation 
in normal cases being less than 15 per 
Cent. 

s. A fairly constant ratio has been found 
between the area of the lung field at maxi- 
mum expiration and the area at maximum 
inspiration in normal individuals. 

6. Restricted chest expansion is_ in- 
dicated by ratios varying by more than 
per cent (males). 

7. These 


/ 


correlative tests have been 
found to be of value in differentiating 
those with disturbed pulmonary ventila- 
tion from the normal group. 
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THE TUBERCULOUS LUNG FOLLOWING THORA- 
COPLASTY FROM THE ROENTGEN- 
OGRAPHIC STANDPOINT* 


By WALDO R. OECHSLI, M.D. 


OLIVE VIEW 


TTENTION is being centered more 

and more on the cavity as the one 
outstanding prognostic factor pul- 
monary tuberculosis. Permanent healing 
of the cavity usually means a return to a 
certain degree of well-being; failure of the 
cavity to close and heal almost invariably 
leads, sooner or later, to death. To over- 
come this grave barrier to the return to 
health, collapse therapy is being resorted 
to in a larger number of patients and ear- 
lier in the disease. On the roentgenolo- 
gist lies the responsibility of determining 
not only the presence of cavitation but 
also the size and location of cavities and 
the character of their walls? as well 
the feasibility, from the roentgenographic 
standpoint, of the contemplated procedure 
in the particular case. During the course of 
collapse therapy, he must follow the cavity, 
noting change in size, shape and position, 
and determine, as positively as may be, 
when the cavity has disappeared. The fol- 
lowing observations, the result of experi- 
ences at the Olive View Sanatorium, relate 
particularly to the aid which the roent- 
genologist can give the thoracic surgeon in 
thoracoplasty cases. 


as 


Surgical collapse of the lung brings about 
a number of changes in the physical con- 
dition of the lung which have a bearing on 
roentgenographic visualization of lung de- 
tail. The collapsed lung becomes more or 
less atelectatic, depending on the com- 
pleteness of collapse. This lessened aeration 
of the collapsed part of the lung, added to 
the soft tissues of the chest wall, resultsin a 
great relative increase in density, with 
little or no air-bearing lung tissue. To 
depict the character of the lung under 
these conditions, which approach in char- 
acter those of the abdomen, we use a tech- 


* From the Department ot Roentgenology, 


, CALIFORNIA 


nique similar to that used in visualizing 
the kidney (75 kv. p., 50 ma., 30 in. 
distance and 34 to I sec., using the Potter- 
Bucky diaphragm). The density of the 
film should not be too great,a little lighter 
than a spine film in the upper dorsal 
region, in the average case. The finer lung 
detail is “burned out” but air-containing 
cavities furnish sufficient contrast in den- 
sity to stand out fairly distinctly (Fig. 1). 

When no drainage is used by the 
surgeon, there is often a considerable col- 
lection of serum in the tissues of the opera- 
tive field. In one of two patients who died 


Fic. I. 


Potter-Bucky diaphragm exposure of one 
apex two weeks after wide excision of the first 
three ribs. The arrows indicate a cavity, later 
closed by a second stage operation. There is, as 
yet, no evidence of bone regeneration. 


Olive View Sanatorium, Olive View, Calif. 
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Kic. 2. A routine type chest exposure of the right 
lung of a patient six days after resection of the first 
four ribs. No drainage was used. A large collection 
of serum can be seen with clear-cut mesial and 
lower border. This serum may well obscure a 
patent cavity, especially with this type of ex- 
posure. Partial pneumothorax is present at the 
base. 


shortly after operation, the parietal pleura 
with the attached rib periosteum was ob- 
served at autopsy to be pushed inward 
considerably by the serum. This is usually 
absorbed more or less completely within 
ten days to two weeks. If, however, the 
patient is roentgenographed too soon after 
operation and the serum is still present in 
any great quantity, failure to recognize the 
nature of the shadow which it casts on 
the film may result in very misleading con- 
clusions. The lower margin of the collec- 
tion of serum, confined by the J-shaped 
or hockey-stick incision, simulates very 
closely the margin of a completely col- 
lapsed lung (Fig. 2). From this, one may 
feel that sufficient collapse has been ob- 
tained and further surgery is unnecessary. 
Actually, the density of the serum may 
be sufficient to mask a patent cavity. If 
no further roentgenographic check is made 
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and the cavity does not go on to healing, 
the poor end-result will be checked up 
against the surgeon as a failure. The opera 
tion can be repeated and the regenerated 
ribs removed but this is an onerous task 
and, furthermore, the patient will often 
refuse permission. Thus, a valuable oppor 
tunity has been lost. This can usually be 
obviated by waiting a sufficient length of 
time before roentgenographing the patient, 
usually from ten days to two weeks. Con 
ditions in the lung can then usually be 
clearly visualized (Fig. 3). 

Regeneration of rib, in itself, is at times 
a confusing factor in the identification of 
a cavity. The pattern produced is often 
quite bizarre and may simulate a cavity or 
so confuse the picture that the cavity can 
be identified only with difficulty, if at 
all. Stereoscopic Potter-Bucky diaphragm 
films serve, in most instances where there 


Kic. 3. The same patient after an interval of four 
months. The serum has become absorbed and con 
siderable regeneration has taken “place.* Fortu 
nately, in this case, the operative procedure was 
sufficient to close the cavity in the apex. Note 
how much less detail is shown in Figures 2 and 
than in Figure 1, where the Potter-Bucky dia- 
phragm was used. 
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is a great deal of regeneration, to difter- 
entiate. Johnson’s method of localization 
of intrathoracic structures! is of value in 
this connection. With stereoscopic films, 
one may determine whether the suspected 


configuration is in the vertical plane of 


the chest wall or within the lung substance. 
Only occasionally is a case encountered 
where regeneration is so heavy that it is 
well nigh impossible to positively deter 
mine the presence or absence of cavity. 
Wherever possible roentgenographing the 
patient before much regeneration has ap 
peared should be arranged to avoid this 
difficulty. When Zenker’s solution or Ic 
per cent formalin has been applied to the 
rib bed at operation, new bone is rarely 
demonstrable on the roentgenogram before 
three weeks. Thus, there is an optimal 
period for making roentgen exposures be 
tween ten days and three weeks following 
each stage of thoracoplasty. 

The amount of regeneration present at 
each examination should be indicated to 
the surgeon, as this is an important fac- 
tor for his consideration in 
succeeding operations. 


planning 


The surgeon can also be aided in deter 
mining the best method of approach by 
localization of the cavity. A typical in- 
stance may be cited. A patient with a 
large apical cavity has had a wide postero 
lateral resection of the upper three or 
four ribs. The cavity, though smaller, 
still remains and further surgery appears 
to be necessary. The decision as to whether 
to resect more ribs posteriorly or to resect 
the remaining anterior portions of the 
upper ribs may rest entirely on whether 
the cavity is located close to the posterior 
chest wall or more anteriorly. 

In addition to the Potter-Bucky film 
to show the condition of the part of the 
pulmonary structure collapsed by the 
surgical procedure, the usual routine type 
of exposure should not be neglected. In- 
filtration in other parts of the lungs, even 
though fibrotic, must be watched. Of even 
greater importance is the detection of a 
new spread of infiltration into good lung 
tissue. We have recently had the following 
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experience with a patient. A chest film 
seven weeks before the first stage thoraco- 
plasty showed the contralateral lung to be 
perfectly clear. Twenty days after a re- 
section of four upper ribs on the affected 
side, another film revealed a bronchogenic 
spread of very soft, exudative infiltration 
in the second and third interspaces of the 
contralateral lung. The second stage opera- 
tion was delayed on this account. A film 
four weeks later showed almost complete 
absorption of the new infiltration. The 
second stage was then done with no un- 
toward results. In fact, the infiltration has 
continued clearing. Thus, we consider it 
highly important to check the condition 
of the good lung, as well as the surgical 
area, after each stage. As was true in the 
case cited, there is often nothing in the 
clinical course to suggest that a spread of 
infiltration has occurred. 


SUMMARY 

The value of the roentgen ray in con- 
nection with thoracoplasty is inestimable. 
In order, however, to overcome the con- 
fusing factors introduced by the surgery 
performed (serum, condensation of lung 
tissue, regeneration of rib, etc.) and render 
the greatest possible service to the thoracic 
surgeon and internist, the technique must 
be altered to fit the changed conditions. 
On the positive determination of the pres- 
ence or absence of cavity depends success 
or failure of the operative procedure and 
probably the fate of the patient. In ad- 
dition, the condition of the contralateral 
lung must be checked after each stage of 
thoracoplasty. 

| am indebted to Drs. E. P. Smart and F. S. Dol- 
ley for suggestions and criticisms. 
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A STUDY OF “RAPID CHOLECYSTOGRAPHY”* 


By TU-SHAN JUNG, M.D., Associate in Roentgenology, Peiping Union Medical Colle 
Fellow in Radiology, China Medical Board 


ge and 


PEIPING, CHINA 


and 
SHERWOOD MOORE, M.D., Professor of Radiology, Washington University School of Medicin 
and Director of the Edward Mallinckrodt Institute of Radiology 


ST. LOUIS, MISSOURI 


T IS desirable that the time necessary 

for the performance of the Graham-Cole 
gallbladder test be shortened. If this could 
be done the examination would be simpli- 
fied, the patient would suffer less discom- 
fort and the expense of the examination be 
somewhat reduced. 

In 1931 Antonucci! first reported a 
method of shortening cholecystographic 
examinations by the use of glucose. In 
June, 1932, he described two different 
methods of “rapid cholecystography.” In 
both methods 40 per cent dextrose in- 
travenously was used. 

In the first method the patient is put on 
a diet low in carbohydrates for three or 
four days, then an intravenous injection of 

25 c.c. of 40 per cent solution of dextrose 
containing from 2 to 3 grams of tetraiodo- 
phenolphthalein is administered. Roent- 
genograms are taken at thirty minutes, one 
hour, and two hours subsequently. Maxi- 
mum opacity of the gallbladder shadow is 
obtained at the two hour period. 

In his second method, the preceding 
evening meal and breakfast on the morn- 
ing of the examination are omitted. One 
hundred twenty-five cubic centimeters of 
40 per cent dextrose solution with 25 units 
of insulin and 2 to 3 grams of dye are given 
intravenously. Roentgenograms are taken 
at thirty minutes, one hour and two hours 
as in method one. 

Since phlebitis and even collapse may 
follow intravenous injections of both dye 
and dextrose solution, Liverani’ proposed a 
modification of Antonucci’s method. This 
consisted in the separate oral administra- 
tion of from 80 to 100 grams of dextrose 


dissolved in concentrated solution forty 
five minutes before the dye 1s injected. 
Also, three hours before the oral dextrose 
three egg yolks are fed the patient. Roent 
genograms are taken at intervals of one 
half hour, one hour and two hours. 

Liverani found that the roentgenologic 
opacity of the gallbladder and its maxi 
mum filling begin when the blood glycemic 
curve is in its ascending phase or at its 
peak in both the Antonucci method and the 
modified technique. He discovered that 
with the Antonucci method the gall 
bladder always distended. He believes that 
dextrose increases the activity of the 
hepatic cells, and hence, rapid elimination 
of the dye, and because of this the pos 
sibility of toxic effects from the iodine 
compound 1s decreased. 

Pfeiffer’ reported satisfactory results 
with glucose in oral cholecystography. He 
claimed more intense gallbladder shadows 
with the use of glucose than without it. 
He believes that glucose brings about 
rapid elimination of the dye by increasing 
the glycogen of the liver cells, and also 
that hypertonic solution of glucose en 
courages resorption of the dye from the 
intestine. He administered 35 grams of 
glucose in a glass of water immediately 
after the ingestion of “Oraltetragnost.”’ 
The filming was done fourteen to sixteen 
hours subsequently. He prescribed a car 
bohydrate diet during the interval of dye 
ingestion and filming. 

Geling? has demonstrated that if a 
powerful choleretic is given at the time of 
the intravenous administration of tetrai 
odophenolphthalein satisfactory gallblad 


* From the Edward Mallinckrodt Institute of Radiology, St. Louis, Mo., and the Department of Radiology, Peiping Unio 
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der shadows can be obtained within three 
hours. They used decholin-sodium. This 
drug increases the quantity of bile ex 
creted, although its concentration may be 
diminished. The action of decholin-sodium 
when introduced intravenously is very 
prompt and lasts for ninety minutes. 

Jankelson and Altman® have used this 
drug on hospital and ambulatory patients. 
Tetraiodophenolphthalein is given intra 
venously in the usual dose, and is immedi 
ately followed by intravenous injection of 
10 c.c. of 20 per cent decholin-sodium solu 
tion. The gallbladder shadow is demon 
strable on films within three hours. Ac 
cording to these authors, no reactions were 
encountered from the of this drug 
except an unpleasant bitter taste lasting 
but a few minutes. If, however, the dech 
olin-sodium solution is introduced into the 
subcutaneous tissues, pain, swelling and 
redness develop, which may continue from 
several hours to several days. 


use 


Jankelson and Altman recommended a 
technique for routine studies of the gall 
bladder outline and functions after the oral 
administration of the dye. Dye is given in 
the usual way, that is, the preceding eve 
ning two hours after a light meal. A film is 
made fourteen hours later. Following this 
10 c.c. of 20 per cent decholin-sodium is 
injected intravenously and another film 
made forty-five minutes later. The patient 
then takes a fat meal and final filming is 
done two hours later. The authors believe 
the intravenous injection of decholin 
sodium is of value in demonstrating the 
quality of distensibility of the gallbladder. 

Before taking up this study of so-called 
“rapid cholecystography,” it was decided 
that the necessity of an extra vena-punc 
ture for the introduction of the decholin 
sodium constituted a serious objection to 
the method. The bitter taste and the possi 
bility of soft tissue necrosis seemed to con 
stitute too great a hazard. Furthermore, 
the question of distensibility of the gall 
bladder is of minor importance. The writers 
have confined themselves almost exclu 
sively to intravenous cholecystography. 
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The decholin-sodium method was omitted 
from this study and the scope limited to 
the use of glucose both orally and in- 
travenously in conjunction with the in- 
travenous administration of dye. 


OBSERVATIONS WITH ORAL GLUCOSE 
Twenty patients were studied using 
glucose orally, 100 grams of glucose dis- 
solved in 180 c.c. of water and flavored 
with a small amount of lemon juice being 
the vehicle. Each patient received two 
separate intravenous injections of phenol- 
tetraiodophthalein at intervals varying 
from three to four days. A total of forty 
cholecystographies was carried out. In one- 
half of these, dye injection followed the 
glucose forty-five minutes later. In the 
other half the glucose was omitted. Al- 
ternately, half of the cases received the 
oral glucose at the first examination while 
the other half received the glucose on the 
second occasion. Equal amount of dye as 
determined by the weight of the patient 
was used in both of the examinations as 
was the amount of normal saline used as 
the dye diluting solution. This was ad- 
ministered at the same rate in all cases. 
This amount was about 200 to 250 c.c. of 
normal saline solution and the rate of in- 
jection was from eight to ten minutes. 

At exactly thirty minutes after every in- 
jection of the dye, a blood specimen was 
obtained and the amount of dye retention 
carefully estimated. The patient was closely 
watched for reaction following the dye i1n- 
jection and every subjective or objective 
symptom, however trivial, was checked 
and recorded. 

In 10 of these 20 cases roentgenograms 
were taken at one hour, two hours, four 
hours, eight hours and twenty-four hours 
after dye injection. Each film was taken 
with the same position and technique as 
determined from a preliminary examina- 
tion. There was an independent opinion by 
us for each examination. The time of ap- 
pearance, the size and density of the gall- 
bladder shadows in the two examinations 
on the same patient with and without 
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TABLE | 
WITH GLUCOSE (ORAL) 
Gall- 
- Diagnosis bladder 
action Shadow 
Pathological Equal 
Borderline Equal 
Pathological Earlier 
equal 
— Porderline Denser 
Normal Equal 
Normal Earlier 
and denser 
Pathological Equal 
Normal Equal 
+ Pathological Equal 
Stone. Normal Denser 
functioning 
gallbladder 
Non-visualized 
Normal Earlier 


and denser 


+ Normal 


and denser 


Normal Equal 
Pathological Equal 
Normal Denser 
Normal 
Normal Equal 
Non-visualized 
Normal 


Gall- 
bladder 
Shadow 


otherwise 


Smaller 


Larger 


and denser 


Slightly 
denser 


WITHOUT GLUCOSE 


Dye 
Reten- 
tion 
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te 
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action 
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Diagnosis 


Pathological 
Borderline 


Pathological 


Normal 


Normal 


Normal 


Pathologic al 
Normal 


With stone 
Pathological 


Stone. Normal 
functioning 
gallbladder 


Non visualized 


Normal 
Normal 


Normal 
Pathological 


Borderline 


Normal 


Normal 
Non-visualized 


Normal 


A. Cases received oral glucose at first injection, followed by a second injection without glucose. 
B. Cases received no glucose at first injection, followed by a second injection with glucose. 
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glucose were carefully compared and re 
corded. 

In 10 cases where oral glucose was used 
in the examination roentgenograms were 
taken at one and one-half hours, three 
hours and six hours, then a special fat 
meal was given and a final film made one 
and one-half hours later. In the examina- 
tion without glucose, films were taken at 
one and one-half hours, three hours, six 
hours, eight hours and twenty-four hours. 
This was done to determine whether the 
six hour film with glucose was of equal or 


Number of examinati ns 
Total =1 


Types of roentgen diagnosis 


Average dye retention at minutes 


N =Normal gallbladder 
B = Borderline 


P = Pathological gallbladder 


greater density than the eight hour film 
without glucose. If this should be true the 
entire examination could be shortened from 
twenty-four hours to seven and one-half 
hours. The examination, therefore, could 
be completed within the day and would 
limit the fasting of the patient. 

It will be noticed that there are striking 
differences in the same patient both in re 
gard to dye retention and reaction, whether 


glucose was or was not used. Eighteen of 


the 20 cases had a reduced dye retention 
with oral glucose. In the remaining 2 cases 
this was unaltered. The reduction of dye 
retention varied from 2 per cent to 13 per 
cent with an average of 4.8 per cent for the 
20 cases. Dye retention was estimated by 
the method described by Graham, Cole, 
Copher and Moore.® As the dye is used 
both as a test of gallbladder and liver func- 
tion, these figures are significant. 
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Parallel with this reduction of dye re- 
tention, the reaction of the patient was 
also greatly diminished when glucose was 
given. Fifteen of the 20 cases had defi- 
nitely less reaction with glucose. Without 
it, only 4 were free from reaction. 

The close relationship between reaction 
and dye retention may be further dem- 
onstrated by reference to the figures in 
Table 11. This represents an analysis of 
data obtained by observation of reaction 
and estimation of dye retention in 100 in- 
travenous cholecystographies. 


I] 

Reaction 
49 12 2 16 
2c N ION 4N 
iB 2B 2B 2B 
ror 2P rc P 
16.1% 18.7% 20.8% 25.4% 


[In these 100 examinations 49 had no re- 
action and the average dye retention was 
16.1 per cent at thirty minutes. Twelve 
had questionable reaction (slight itching, 
heaviness in head, and other complaints 
which might not be due to the dye) and 
the average dye retention was 18.7 per 
cent. In 23 cases which showed definite re- 
action (itching, urticaria, dizziness, head- 
ache, but apparently not ill) the average 
dye retention was 20.8 per cent. For the 
16 cases which had more severe reaction 
(severe itching and urticaria, headache, 
nausea and vomiting and the appearance 
of prostration) the average dye retention 
was 25.4 per cent. 

Analysis also shows that of the 49 ex- 
aminations free of reaction and with a low 
dye retention 35, or 71 per cent, had 
a normal gallbladder roentgenologically. 
Only 13, or 27 per cent, were pathological. 
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As the incidence of reaction increased and 
the dye retention rose, pathological chole- 
cystograms were more frequently found. 
In the 16 examinations which had severe 
reactions 10, or 62 per cent, had a patho- 
logical gallbladder and only 4, or 25 per 
cent, presented normal findings. 

Graham‘ has shown that with cholecys- 
titis there is usually associated hepatitis. 
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cent, showed equal rate of filling, size and 
density of the gallbladder shadows whether 
glucose was given or not. Of these 9, four 
showed roentgenologically normal gall 
bladders, 1 was borderline and 4 patho 
logical. 

There were 4 cases, or 20 per cent, which 
revealed a definitely denser gallbladder 
shadow in the examination with glucose, 


Fic. 1. 


Intravenous cholecystograms on the same patient. Above, without 


glucose; below, glucose given orally. 


It may be assumed that hepatitis gives an 
increased dye retention and consequently 
more reaction. Glucose given orally seems 
to reduce the dye retention whether the 
gallbladder is normal or pathological and 
it also minimizes the reaction. 

In regard to the cholecystograms, care- 
ful comparison of the two series of roent- 
genograms of the same patient failed to 
show that glucose gave a more intense 
shadow. In only 3 cases was there a more 
rapid filling or early appearance of the 
gallbladder shadow. Nine cases, or 45 per 


but an equal number of cases showed a more 
intense gallbladder shadow when glucose 
was not used. In the former group, the 
size of the gallbladder shadow remained 
practically the same, while in the latter 
one case showed a smaller gallbladder and 
another a larger one without glucose. It 1s 
of interest that all of these 8 cases with 
variations in density were roentgenolog- 
ically normal gallbladders. In one of them 
the examination with glucose showed a 
very faint gallbladder shadow at three 
hours while there was no definite gall 
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bladder shadow at three hours when 
glucose was omitted. However, the six 
hour films showed equal density both with 
and without glucose. This case was roent- 
genologically pathological, having a faint 
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definitely denser on the eight hour films 


without glucose than the six hour films 
with it. All of these 6 cases, however, were 
roentgenologically normal gallbladders. Of 
the 4 cases presenting a pathological gall- 
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Intravenous cholecystograms on the same patient. Above, oral 


glucose; below, without glucose. 


gallbladder shadow which did not empty 
promptly. In the remaining 2 
gallbladder was not visualized. 

In contrasting the six hour films with 
glucose with eight hour films without it, 3 
of the 10 cases had an even denser gall- 
bladder shadow at six hours with glucose. 
In 3 others, the gallbladder shadow was 


cases, the 


bladder roentgenologically the gallbladder 
shadow remained equally faint in 2 and not 
visualized in 2. 

Figure 1 illustrates a case which has a 
clearer gallbladder shadow with glucose. 
The two hour film with glucose gives a 
larger and denser gallbladder shadow than 
that of the two hour film without glucose. 
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In fact, the two hour film with glucose is 
comparable to the four hour film without 
the glucose as to the size and density of 
the gallbladder shadow. The four hour 
film with glucose has a gallbladder shadow 
definitely denser than that at the same 
hour without glucose and it is as dense 
as that of the eight hour film when glucose 
was not used. The eight hour film with 
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that at three hours and six hours, the gall 
bladder appears larger and denser without 
glucose than it does at the corresponding 
hours with glucose. 

Figure 3 illustrates the fact that the 
size and density of the gallbladder shadow 
is about equal in the two series. The gall 
bladder shadow at three hours and six 
hours without glucose may appear a trifle 


Fic. 3. 


Intravenous cholecystograms on the same patient. Above, with 


glucose; below, without glucose. 


glucose reveals a much denser and slightly 
smaller gallbladder than that seen on the 
film without glucose at the same hour. It 
should be mentioned here that when the 
gallbladder is functioning normally and the 
liver is not diseased as in this case, the 
gallbladder shadow is fairly dense at two 
hours and certainly quite dense at four 
hours even with the omission of glucose. 
This is true in the other normal cases in 
our series. 

In Figure 2, however, it will be noticed 


smaller and denser when compared to thos« 
of the corresponding hours with glucose. 
It may be repeated here that if the gall- 
bladder is functioning normally, as in this 
case, there is already a moderately dense 
image at one and one-half hours and a 
dense one at three hours even when glucose 
was not used. 

Figure 4 shows roentgenologically a 
pathological gallbladder. The shadow is 
large in size and slight in density, with no 
evidence of cumulative concentration of 
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the dye between the three and six hour 
films. No difference in time of appearance, 
size and density can be made out in the 
two series whether glucose was used or not. 
This is true in 5 of the 6 cases which have 
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amined, once without glucose and once 
with it. Where glucose was employed as the 
vehicle, 200 c.c. of 15 per cent glucose was 
given instead of the usual normal saline 
used in cholecystography. Following in- 


Kic. 4. Intravenous cholecystograms on the same patient. Above, with 
glucose; below, without glucose. 


roentgenologically a pathological gallblad- 
der. In 1 case only does glucose produce 
and early appearance of the gallbladder 
shadow, but this one lacked density. 


INTRAVENOUS GLUCOSE 


Fourteen patients were studied by this 
method. Each patient was twice ex- 


jection films were taken at one and one- 
half hours, three hours and six hours, after 
which a special fat meal was taken and a 
final film made one and one-half hours later. 
Without glucose, films were taken at one 
and one-half hours, three hours, six hours, 
eight hours and twenty-four hours. Dye 
retention at thirty minutes and reaction of 
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the patient after each injection were deter- 
mined and recorded as in the group studied 
orally described above. The films were 
compared as in the first group of cases. 
The results obtained are seen in Table 111. 
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cent. In 1 case, the dye retention was un 
changed. In the other cases, dye ret 
was actually increased despite th: 
travenous glucose. The average decri 


tion 
In 


ase 


for all of the 14 cases was I.g percent as 


TaBLe III 
WITH GLUCOSE (INTRAVENOUS) WITHOUT GLUCOSE 
Dye Gall- Dye 
No. Reten- Re- Diagnosis bladder Gallbladder Reten- Re Diagnosis Remarks 
tion action Shading Shadow tion action 
\ Normal Equal Normal 
2 B 12 Normal Denser and 1S Normal 
smaller 
, \ 12 Normal Denser and 15 Normal 
smaller 
4 B 15 > Normal qual 2 Normal 
5 A 20* | + Normal Equal 18* Normal 
hy B 1s Non-visual- 2 Non-visual 
ized ized 
7 A 17 Normal Denser 23 Normal 
8 B 2 | Normal Denser and 22 Normal 
larger 
9 \ 30% Non-visual- 20* Non-visual- Sugar t 
ized ized ance test 
shows a 
most a dia 
betic curve 
B 2 Non-visual 25 Non-visual 
ized ized 
\ 17 Borderline Much denser 17 Normal Diagnoses 
not ag 
12 B 20* Pathologi- Slightly 18* Pathological 
cal denser 
13 \ 17 } Normal Denser 23 + 4 Normal 
14 B 11 Normal Denser 18 Normal 


* Indicating cases showing more dye retention with glucose than without it 


In contrast with the oral glucose group, 
the decrease of dye retention after in- 
travenous glucose was unimpressive. Of 


the 14 cases, 9 had a decrease of 2 to 7 per 


contrasted with 4.8 per cent with oral glu 
cose. 


Corresponding with this, there was also 
no appreciable decrease of reaction with 


lu- 


lso 
ith 
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the intravenous glucose. There were 9 ex- 
aminations free of reaction when glucose 
was used. Without it there were 8. Three 
cases had a lessened reaction with glucose. 

Case g in Table 111 was of much interest. 
With intravenous glucose the dye reten- 
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found in the urine. The gallbladder in this 
case was not visualized. 

As to the quality of the cholecystograms, 
it will be noticed that none of the 14 cases 
had a denser shadow with intravenous 
glucose. In 3 cases, the intensity was the 


Fic. §. Intravenous cholecystograms on the same patient. Above, glucose 


intravenously; below, without glucose. 


tion was 30 per cent and there was a fairly 
intense reaction. When glucose was not 
used, however, the dye retention dropped 
to 20 per cent and no reaction was observed. 
A sugar tolerance test was later done on 
this patient and a diabetic blood sugar 
curve was obtained but sugar was not 


same whether glucose was or was not given. 
In 8 cases, the gallbladder was denser with 
the omission of glucose. In the remaining 
3, the gallbladder was not visualized. 
There was no evidence of earlier appear- 
ance of the gallbladder shadow following 
intravenous administration of glucose. 
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As to the size of the gallbladder image, 
8 of the 11 visualized were equal in size 
with and without glucose. In 2 cases, the 
gallbladder was smaller without glucose 
and in the other it was larger. None had a 
denser gallbladder shadow at six hours with 
glucose than at eight hours without it. In 
3 cases they were equal. 

Figure $ represents a normally function- 
ing gallbladder with a smaller and denser 
shadow without glucose. It should be 
noticed also that with glucose, the six 
hour film has a larger and slightly fainter 
shadow than the three hour film. 

In addition to these rather inconclusive 
findings there was, indeed, a very high 
incidence of phlebitis when the dye was 
introduced intravenously in the glucose 
solution. Nine of the 14, or 64 per cent, de- 
veloped thrombosis at the site of injection 
when glucose was used, while none was ob- 
served on the opposite side with the dye 
injected with normal saline solution. 


CONCLUSIONS 


Employing glucose orally in intravenous 
cholecystography, dye retention is almost 
invariably reduced and the reaction of the 
patient to the dye is commensurately 
minimized. Oral glucose, however, does 


not seem to give a better quality of 


cholecystogram or permit a more rapid ex- 
amination of the patient. 
In individuals in whom the liver and the 
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gallbladder are functioning normally, the 
gallbladder image usually appears very 
early. A very dense one can be obtained 
at three hours even without glucose. When 
the gallbladder is diseased, administration 
of glucose very rarely gives an earlier ap 
pearance of the gallbladder image 
never results in a denser shadow. 
Administering glucose intravenously with 


and 


the dye has bizarre results. The high inci- 
dence of phlebitis alone forbids its use. 
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COINCIDENT SCIRRHOUS LESIONS OF 
THE STOMACH AND COLON: 


REPORT OF CASES 


By MARCY L., 


NEW 


WO cases have come under our ob 
servation in which there were very simi 


lar roentgen findings in the examination of 


the gastrointestinal tract. There were noted 
two or more constrictions in the colon with 
some relative dilatation of the bowel in 
between, giving this structure a bat-like 
appearance. In both, the stomach was also 
found to be narrowed and to have the usual 
appearance of a linitis plastica. In both 
there was a history of fairly long standing 
abdominal distress. In one the patient was 
subsequently operated upon and the diag 
nosis of scirrhous carcinoma made aftet 
amination of the resected stomach and ey 
amination of the the 
operation. The roentgen appearance in 


colon at 


these 2 cases was so characteristic that it 
was thought desirable to describe them in 
detail, especially in view of the relatively 
benign course. 


Case 1. The patient was a male, aged forty 
eight, who complained of pain in the epigas 
trium and both hypochondriac regions. The 
pain was cramp-like and occurred regularly 
during every meal for two months, preventing 
his finishing his meal. It continued remittingly 
for nine months. One month before admission 
the pain recurred with increasing severity and 
duration. There was no relief from alkalies. 
The patient lost 20 pounds in weight during 
the past year. 

Physical Examination. The patient was a 
thin, weak and emaciated man. His teeth were 
in very poor condition. Examination of the 
chest revealed dullness over the right upper 
lobe posteriorly, from the apex to the level of 
the 4th dorsal vertebra. In this region there 
were breath sounds. The 
heart was normal except for an apical systolic 
murmur. The 


bronchovesicular 


abdomen was normal. There 
were no palpable masses on repeated examina 
tions. Rectal examination revealed an en 
larged prostate with induration of the left 


* From the Department of Radiology, Mt. Sinai Hospital 


time of 


SUSSMAN, M.D. 


YORK 


CITY 


lobe and distention of the left seminal vesicles. 
Sigmoidoscopic examination—negative. 
Laboratory Findings. Blood pressure, 110/76; 


hemoglobin, 75 per cent; white blood cells, 


“ 


Kic. 1. Case 1. The stomach shows a marked con- 
striction in its mid-portion. 


5,000; polymorphonuclear leucocytes 60 per 
cent, lymphocytes 36 per cent, monocytes 3 
per cent. The urine was negative; blood Was- 
sermann negative; blood chemistry as follows: 
urea I4 mg., sugar 120 mg., total cholesterol 
190 mg., esters gS mg. per 100 c.c., amylase 
2.8 units. Gastric test meal without histamine 
showed free hydrochloric acid up to 32, total 
42. Roentgen examination of the gastroin- 
testinal tract, following a barium meal, showed 
the following: The stomach was long, narrow, 
appeared rigid and displaced somewhat to the 
right; it emptied very rapidly. At no time was 
peristalsis noted. The appearance suggested a 
“‘leather-bottle’”” stomach. On some of the 
films taken in the upright position fluid levels 


(Service of Dr. L. Jaches). 
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Fic. 2. Case 1. Constrictions in hepatic and splenic 
flexures, demonstrated by barium enema. There 
was also a spasticity of the sigmoid. 


were noted in the colon; for this reason a 
barium enema examination was advised. This 
was performed and revealed an irregular filling 
defect of the transverse colon about 8 inches 
in length, extending from the ascending colon 
to the distal transverse. There was a marked 
constriction and partial obstruction at this 
site. The findings were confirmed at the ex 
amination made twenty-four hours after the 
ingestion of the barium meal. There was, there 
fore, roentgenographic evidence of constricting 
organic lesions of stomach and colon and, while 
thought most likely due to neoplasm, the pos- 
sibilities of hyperplastic tuberculosis, non- 
specific granuloma and syphilis had to be con- 
sidered. 

Exploration (Dr. A. A. Berg). The stomach 
was found to be involved in its entirety by an 
infiltrating lesion. It was not adherent to ad- 
jacent viscera; there was no glandular involve 
ment; there were no liver metastases. The colon 
from the mid-transverse to the cecum was the 
seat of a similar infiltrating process which had 
stenosed the lumen and revealed a thickening 
of the walls. A few glands were palpable in 
the right mesocolon. 

Surgical Procedure. An ileocolic resection was 
performed with removal of about 4% inches 
of the terminal ileum and 12% inches of the 
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proximal colon. A side-to-side, isoperi 


anastomosis was then made between the 
terminal ileum and the upper portion of th 
sigmoid. 

Postoperative course was ineventful. Th 


patient was discharged improved. 
Pathological examination of the ren 

colonic specimen showed a stenosed lumen. Th 
mucosa had the appearance of a linitis plastica. 
Miscroscopic diagnosis—Infiltrating scirrhous 
carcinoma. It was the pathologist’s impression 
that the lesion was primary in the stomach and 
that there was a secondary metastatic involve 
ment of the colon. 


Case 1. A woman, aged thirty-nine, with a 
history of rheumatic fever and cardiovalvular 
disease during the previous six years. She 
complained of epigastric pain for the past tw 
years for which a cholecystectomy was don 
elsewhere fourteen months before admission. 
The pain was chiefly epigastric, would occa 
sionally radiate to the lower abdomen and mor 
often to the right upper quadrant; it was per 
sistent, was present almost daily and was ag 
gravated by meals. It was particularly aggra 
vated by fatty, heavy, fried foods. There 
no belching; marked exacerbation of 
would occur about once every two weeks when 
it would be severe, radiating to the back and 


was 


pain 


Case 11. A uniform narrowing of the entire 
stomach with very rapid emptying. 
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causing the patient to double up. It would then 
be associated with nausea, vomiting and par- 
ticularly headache; the attack would last about 
half an hour. The pain was not relieved by the 
cholecystectomy and had been getting more 
severe with the passing months. There was 
loss of 55 pounds in two years. In addition, 
she had noted a swelling of the right para 
umbilical region for the past ten months. 
Physical examination showed a pallid, chron- 
ically ill-looking female. Heart moderately en- 
larged to the left with a loud presystolic 
rumbling murmur at the apex. Abdominal ex 
amination revealed a well-healed cholecystec- 
tomy scar. There was generalized tenderness 


over the right side of the abdomen. A hard, 
j smooth, tender liver was felt one finger 
° breadth below the costal margin. Rectal ex- 
' amination revealed a firm, hard, tender mass, 
e high and to the left of the rectum. 
. Laboratory Findings. On entrance, hemo- 
globin was 50 per cent; blood pressure | 60; 
© red blood cells, 4,400,000; white blood cells, 
, 4,000; 80 per cent polymorphonuclear leu 
- cocytes. Stool was brown. Guaiac test showed 
i the presence of blood on several occasions. 
IS Sigmoidoscopy showed no intrinsic pathology. 
n Rehfuss test meal showed total acidity of 28 
n with no free hydrochloric acid. Urine negative. 
id 
4) 


Fic. 4. Case 11. Constrictions in hepatic and splenic 
flexures demonstrated twenty-four hours after 
barium meal ingestion. 
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Case 11. Colonic constriction confirmed 
by barium enema. 
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Blood urea, nitrogen 10 mg., chlorides 570 mg., 
cholesterol go mg. Blood Wassermann_ nega- 
tive. Barium enema examination showed an ir- 
regular constricted area at the junction of the 
sigmoid and descendens. The barium at the 
first examination could not be injected beyond 
the splenic flexure. At the second examination, 
following atropinization, the entire colon was 
filled, constant constrictions being seen in the 
splenic and hepatic flexures. That in the splenic 
flexure was approximately 2% inches in length, 
that in the hepatic flexure was 1% inches in 
length. The lumina of the constrictions were 
relatively smooth. Just distal to the splenic 
constriction there was a small out-pocketing of 
barium, a similar appearance being noted in 
the mid-descendens. The appearance noted at 
the barium enema examination was confirmed 
following the barium meal. In addition, the 
stomach showed a marked constriction in the 
mid-portion, the lumen being unusually smooth. 
Roentgenoscopically, it was noted that the 
entire lesser curvature was rigid. No peristalsis 
was noted. There was rapid emptying through 
the pylorus. 

Colostomy was advised but the patient re- 
fused operation and signed out against advice. 
It has not been possible to determine the 
further course of this patient. 
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COMMENT 

Kaufmann! states the following: 

The coincident appearance of a stenosing 
scirrhous (round cell) carcinoma of the pylorus 
and a stenosing carcinoma of the colon, the 
tumors histologically similar, is unusual but 
was seen by the author in a woman 3g years 
old. More often the histologies are different and 
are those of a scirrhous carcinoma of the stom- 
ach and a second tumor of another origin. 


The usual form of scirrhous carcinoma of 


the stomach is easily recognized by the 
diffuse thickening of all the coats, the con- 
traction of the organ often to a rigid tube, 
the frequent presence of metastases and 
especially by the microscopic evidence of 
round cell, alveolar or gelatinous carci- 
noma.” It is well known, however, that the 
epithelial cells in scirrhous gastric carci- 
noma may be reduced to a minimum or 
may even largely disappear. Indeed, con- 
siderable areas of thickened mucosa and 
muscularis may show no traces of epithelial 
structures. 

The term “‘linitis plastica’”’ 
large number of anomalous conditions, 
most of which are undoubtedly carci- 
nomatous, although it is possible that rare 


includes a 


cases of chronic gastritis, the scarring of 


ulcers, late syphilis and atrophying fibrous 
processes might simulate fibrocarcinoma. 
Many cases which have been reported 
show multiple thickenings throughout the 
peritoneum, intestine, colon and rectum. 
It has been pointed out, however, that the 
intestinal lesion is chiefly subserous and 
and that extensions readily pass from the 
stomach to omentum and colon. The struc- 
ture of these peritoneal plaques and in- 
testinal thickenings is similar to that of 
their primary tumors. The peritoneal 
thickenings may result in intestinal ob- 
struction due to adhesions. 

It seems necessary to assume that the 


growth capacity of cells in this type of 


carcinoma is much less than that of frank 
carcinoma, or the resistance of the patient 
is unusual, or both. The disease pursues a 
chronic course, tending to spontaneous re- 
gression of the tumor process, but, not- 
withstanding this, the patient may dlie. 


1 Kaufmann, E. Pathology for Students and Practitioners. 


Translated by S. P. Reimann. P. Blakiston’s Sons & Co., Phila- 
delphia, 1929. 
2 Ewing, J. Neoplastic Diseases. W. B. Saunders Co., Phila- 


delphia, 1929, p. 685. 
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the wide dissemination over stomach, 
peritoneum and colon suggests that the 
process was at one time more active, and 
then regressed with fibrosis. It is, therefore 
not unusual for a patient clinically to ap 
parently recover after gastroenterostomy, 
nor is it unusual for gastric = to 
precede detection of the disease by nany 
years. In the first case reported sng the 
patient had complete symptomatic reliet 
following the colonic operation and left the 
hospital feeling well. 


DIFFERENTIAL DIAGNOSIS 

In an adult presenting a fairly 
standing history of abdominal distress, of 
epigastric pain unrelieved by food, and of 
loss of weight, the clinical diagnosis ot 
scirrhous carcinoma is usually suggested. 
The finding of scirrhous lesions in both 
stomach and colon are confirmatory of this 
diagnosis. When, however, only the barium 
enema examination of the colon is made 
and the bat-like deformity described above 
is found, the differential diagnosis from 
hyperplastic tuberculosis, late 
ulcerative colitis and amebic dysentery, 
and nonspecific granuloma may be difficult. 
It is the purpose of this report, therefore, 
to call attention to the necessity for mak 
ing roentgen examinations of the stomach 
in such cases because the finding of a 
linitis plastica of the stomach establishes 
the diagnosis. 
determined. 


long 


Stages of 


The etiological factor is not 
The consensus of opinion is 
that such lesions are to be regarded as 
malignant until proved otherwise. 


SUMMARY 


Two cases are presented showing coinci 
dent scirrhous lesions of the stomach and 
colon. One was proved by operation and 
microscopic examination to be a scirrhous 
carcinoma of the stomach with metastases 
to the large bowel. It is emphasized that in 
a case where multiple constrictions in the 
colon are found during a barium enema 
examination, a barium meal examination 
should be made, first, to confirm these find 
ings and secondly to determine whether 
or not a scirrhous lesion is also present in 
the stomach. Coincidence of such lesions 


is highly suggestive of scirrhous carci 


noma of the stomach with metastases to 
the large bowel. 


VoL. 22; No. 2 


SUBLUXATION OF THE APOPHYSEAL ARTICULATIONS 
WITH BONY IMPINGEMENT AS A CAUSE 
OF BACK PAIN 


By LEE A. HADLEY, M.D. 


SYRACUSE, 


ISTURBANCES in and about the 


intervertebral foramen as a cause of 


pain in the back have recently occupied 
the attention of various authors. Sicard 
has portrayed the intervertebral foramen 
as the “‘cross roads of neuralgia,” an ex 
pression well calculated to direct attention 
to this small area as the site of pathology 
frequently causing both localized and re 
ferred pain of a troublesome nature. Ad 
ditional information has become available 
through the development of improved 
technique in the roentgenographic ex 
amination of the spine. 

Anatomically, the foramen is bounded 
anteriorly by parts of the vertebral bodies 
and their interposed disc, above and below 
by the pedicles and posteriorly by the 
superior and inferior articular processes 
and the apophyseal articulations between 
them. These latter are true diarthrodial 
joints with a joint cavity, articular carti- 
lage,synovia and capsule and are subject to 
the different disturbances which may in 
volve any true joint. Ghormley,® in a com 
prehensive discussion of the subject, has 
mentioned arthritis of these joints as a 
cause of pain in the back; while sprains, 
with or without tearing of the ligaments, 
are noted by Key® as a frequent cause of 
post-traumatic back pain. 

This communication, however, is con 
cerned principally with a study of sub- 
luxation of the apophyseal joints as a cause 
of localized or referred pain. In order that 
sliding of the posterior articulations past 
each other may take place, either lumbar 
lordosis or thinning of the intervertebral 


discs is necessary. In cases of the former 


the weight instead of being entirely borne 
by the vertebral bodies is partially sup- 
ported by the posterior articulations of the 
spine, placing a strain upon their capsules. 
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This not only produces pain but decreases 
what Brown® describes as “the factor of 
safety in motion.”’ When thinning of the 
disc takes place in the dorsal region 
kyphosis results, possibly because the 
articulations of the ribs do not allow 
slipping of the posterior articulations. 

Thinning of the intervertebral disc does 
not cause pain directly, there being, ac- 
cording to Jung and Brunschwig,* sensory 
nerves only in the ligamentous structures 
of the spine and not the discs. The result- 
ing apophyseal subluxation, however, 1s 
probably capable of causing pain in at 
least three different ways: tension upon the 
capsular ligaments, already mentioned; 
encroachment upon the size of the lumen of 
the foramina, and impingement of the 
ends of the articular process against the 
pedicle above and the lamina below, re- 
spectively. These bony structures, covered 
with periosteum, do not constitute a suit- 
able bearing surface for the rather sharp 
ends of the articular processes. Pressure at 
these points is painful and may produce 
either erosion or sclerosis of the bone. 

The condition is best visualized in the 
lower lumbar region by oblique stereo- 
scopic roentgenograms made with the 
sagittal plane of the patient at an angle 
of 45° to the horizontal plane. The tube 
should be centered over the depression on 
the abdominal wall just medial to the 
anterior superior iliac spine. 

Thinning of the disc may result from 
herniation of the nucleus pulposus either 
into the body of an adjacent vertebra or 
into the spinal canal as first described by 
Schmorl and later by Calvé and Galland,‘ 
Keyes and Compere,!? and Sashin.” Thin- 
ning may also be the result of a fibrotic de- 
generation of the disc. This is probably an 
aging process. According to Beadle,? who 
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Fic. 1. 


Fibrotic degeneration in a seventh dorsal 
intervertebral disc of a patient with marked spon- 
dylosis. 1. Invasion of the disc by new bony tissue 
developing from the superimposed vertebral body 
through a break in the cartilaginous plate. 2. 


Cancellous bony structure with trabeculae and 
marrow cells which has replaced the disc structure. 
3. Broken margin of the cartilaginous plate. 4. 
Bony spur formation on the vertebral body; there 
is no evidence of inflammatory reaction in the 
fibrous tissue about this point. 


has reviewed Schmorl’s work, breaks occur 
in the cartilage plates of the disc, allowing 
granulation tissue to make its way from 
the vertebral body into the disc substance 
displacing a portion of it (Fig. 1). Subse- 
quently, with fibrosis and even ossification 
of this granulation tissue, the disc loses its 
double function of buffer and hydrostatic 
ball-bearing and becomes a thinned, fibrot- 
ic structure, less suited to sustain weight. 
To aid in the support of weight and particu- 
larly to lessen movement, spur formation 
takes place about the adjacent vertebral 
margins. Beadle, also Turner and Tchir- 
kin,® feel that spur formation is not an 
evidence of arthritis but rather of a purely 
degenerative process, that the spurs are an 
attempt at stabilization and that spondy- 
losis is a more suitable term than spondy- 
litis. 

With immobilization of the disc in front 
a similar process necessarily takes place in 
the two corresponding posterior articula- 
tions, marginal hyperplasia and exostosis 
being formed. This spur formation, either 
from the disc or the posterior articulations, 
decreases the anteroposterior diameter of 
the foramen (Fig. 2). With thinning of the 
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lumbar discs apophyseal subluxation takes 
place, with a resulting decrease in the inter 
pedicular diameter of the foramen. Fora 
men encroachment, according to Danforth 
and Wilson,® produces pressure upon the 
nerve roots, with a resulting radiculitis 
such as sciatica, meralgia paresthetica or 
pain referred to the distribution of the 
superior gluteal nerve. Local symptoms of 
pain, tenderness, muscle spasm and limita 
tion of motion are present in the back 
directly over the area affected. Muscle 
spasm tends to maintain the over-riding 
causing a continuance of the pain. 


TREATMENT 
Various authors stress the necessity of 
conservative treatment. For the acute cases 


Fic. 2. Sagittal section of the lumbar spin 


Same 
patient as in Fig. 1) showing loss of the normal 
oval shape of the foramina through encroachment 
by hyperplastic bony production both anteriorl) 
and posteriorly. 1. Transverse intraforaminal 
ligaments frequently observed in the lower dorsal 


and upper lumbar regions. 2. Third and fourth 
lumbar foramina decreased to about one-third 
normal size. 
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rest on a firm bed, with or without exten- 
sion, heat, and light massage are indicated. 
Ambulatory cases require support, either 
strapping, a brace or even a jacket. As 
previously reported,’ radiation therapy in 
small doses applied to the nerve roots is of 
distinct benefit in certain cases suffering 
from radiculitis due to root irritation with- 
out marked bony encroachment. Older 
persons react better to conservative treat- 
ment than younger ones. For those who 
have been unrelieved by conservative 
treatment, operation is advised by Ghorm 
ley, Williams and Yglesias,“ Putti!! and 
Ayers.' Spinal fusion is the operation sug 
gested, although enlargement of the fora 
men by removal of the articular facets may 
be required subsequently in cases with re- 
ferred pain unrelieved by this procedure. 
Several cases of apophyseal subluxation 
have been encountered recently. Case 1 was 
the first one discovered while Cases 11 and 
ut illustrate definite roentgen evidence of 
reaction at the point of bony impingement. 


Case 1. A male, aged forty, injured October 
22, 1932, when the automobile truck which he 
was driving overturned. Thereafter, the patient 
complained of pain and exhibited tenderness 
and muscle spasm of the left lumbar region 
upon attempted motion. Roentgen examination 
made six months following the injury revealed 
herniation of the nucleus pulposus into the 
lower portion of the fourth vertebral body with 
thinning of the disc between this and the fifth 
vertebra. Kilms of the spine made three years 
previously revealed the herniation surrounded 
by a sclerotic bony reaction to have been pres- 
ent at that time. Stereoscopic oblique roent- 
genograms (lig. 3) showed subluxation of the 
apophyseal articulations opposite the thinned 
disc with impingement of the ends of the articu- 
lar processes against the pedicles above and the 
lamina below. There had been no pain im- 
mediately previous to the accident but it had 
been constant the entire six months following it. 
Upon discovery of the condition traction of the 
spine was made in the horizontal position and 
the patient stated that his pain was relieved 
for the first time since the accident; downward 
pressure upon the shoulders aggravated it, how- 
ever. Following traction for twenty-four hours 
he was immobilized in plaster for thirteen 
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Fic. 3. Case 1. Apophyseal subluxation with impinge- 
ment. 1. Third intervertebral disc of normal thick- 
ness. 2. Thinning of fourth disc. 3. Old herniation 
of nucleus pulposus into lower portion of fourth 
body. 4. Normal distance between tip of fourth 
superior articular process and under surface of 
third pedicle. 5. Normal distance between tip of 
third inferior articular process and lamina of 
fourth lumbar. 6. Tip of subluxated superior fifth 
process impinging against under surface of fourth 
pedicle. 7. Tip of subluxated inferior fourth proc- 
ess inpinging against lamina of the fifth. 8. Nor- 
mal interpedicular diameter of third foramen. 9. 
Interpedicular diameter of fourth foramen which 
is normally smaller than the third but is addi- 
tionally contracted in this spine. 


weeks and has worn a back brace since that 
time. He has not been completely relieved of all 
pain but it is much less and he has been able 
to return to work.* 

In a consideration of this case one feels that 
probably the disc was thinned long before the 
accident but that injury was sustained suffi- 
cient to allow the impingement shown on the 
oblique stereoscopic films. 

Case 11. Male, aged forty, had complained 
of lumbar pain for the past three years, with 
sciatica on the right side recently. There was 
muscle spasm and limitation of motion with 
tenderness to deep pressure over the lower right 
lumbar region. In addition to a so-called con- 
genital sacralization of the lowermost lumbar 

* This patient wore the brace for about one year, at which 


time it was discarded. He is now free from pain and limitation of 


motion and 1s working full time 2 apparently completely relieved. 
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Fic. 4. Case 11. Bony sclerosis in the lamina of the 
fifth lumbar where the squared off inferior articu- 
lar process of the fourth has impinged against it. 


vertebra, the roentgen examination revealed a 
subluxation of the lower apophyseal articula- 
tions. The inferior articulation of the fourth on 
the right side had become squared off at the 
end and impinged against the lamina of the 
fifth below as shown by bony sclerosis in the 
latter at the point of contact. There was also 
impingement against the pedicle above and 
the foramen was encroached upon (Fig. 4). 


Case 111. Male of middle age, in June, 1927, 
following an automobile ride of three hundred 


Fic. 6. Case 111. Anteroposterior view showing notch 
eroded in under surface of the fifth pedicle by 
impingement of the articular process of the 
sacrum. Note inclination of the spine toward the 
right. 


Kic. 5. Case ur. Apophyseal subluxation of 


fourth lumbar seen from posterior showing not 
eroded in under surface of fourth pedicle by t | 
of superior articular process of the fifth on tl 
right side. Impingement against the fifth lan 

is visualized. 


miles developed pain in the hip and sciatica on 
the left side. Upon roentgen examination tw 
months later, | reported a hypertrophic a1 
thritis between the fourth and fifth lumbai 
bodies. The patient was relieved at that tim 
by support to the back. Six years later, in Jun 
1933, following exertion there was recurren 
of the left sciatic pain and some pain in th 
right thigh. Examination revealed tenderness 
over the spinous process of the fifth lumbar 
vertebra, muscle spasm and limitation of mo 
tion with inclination of the back toward the 
right. This condition with respect to the left 
sided sciatica is described by Putti as contra 
lateral scoliosis in which relief is sought by an 
attempt to enlarge the lumen of the intervei 
tebral foramen. Oblique roentgenograms (| 
5) revealed apophyseal subluxation with im 
pingement on the right side of the fifth superio1 
articulation against the under surface of the 
pedicle of the fourth into which a small notch 
had become eroded. Upon re-examination of 
the old films (Fig. 6) a similar condition wa 
discovered one space lower between the articu 
lation of the sacrum and the fifth pedicle on 
the same side. The recent symptoms were r* 
lieved by physical therapy and strapping. Ob 
viously, in this case the impingement was not 
the cause of the sciatica and may even have 
developed as a result of the contralateral scolio 
sis. The tenderness to pressure upon the fifth 
spinuous process and other local symptoms 
were doubtless in part at least due to the sub 
luxation. 


SUMMARY 


1. The apophyseal joints of the spine are 
true joints and as such may be painful as a 
result of arthritis or trauma. 

2. Lumbar lordosis places increased 
weight upon the posterior spinal articula 
tions and increased strain upon their cap 
sules. 

3. Thinning of the intervertebral discs, 
either by herniation of the nucleus pul 
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posus or fibrotic degeneration, allows the 
vertebral bodies to approach each other 
and a subluxation of the apophyseal articu- 
lations to take place. 

4. Subluxation of the apophyseal articu- 
lations may produce pain by strain upon 
the capsules, encroachment upon the size 
of the intervertebral foramen, or impinge- 
ment of the ends of the articular processes 
either against the pedicle above or the 
lamina below. 
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FURTHER OBSERVATIONS ON THE ROENTGEN 
TREATMENT OF PITUITARY TUMORS* 


By GEORGE E. PFAHLER, M.D., D.Sc., D.M.R.E., and 
EDGAR W. SPACKMAN, M.D., M.Sc. (Med.) 


PHILADELPHIA, PENNSYLVANIA 


HE importance of roentgenology in 
the diagnosis and treatment of pitui- 
tary tumors is now generally recognized, 
but there still remains considerable con- 
fusion as to its exact status, especially with 
regard to the problem of surgical interven- 
tion. No invariable rule can be laid down 
for each type of case as to whether the pa- 
tient should be advised operation or roent- 
gen therapy. Each individual problem 
must be judged separately and all factors 
considered. The present confusion is un- 
doubtedly due in part to a very natural 
tendency of each specialty to view the 
problem from its own standpoint and 
minimize to a certain extent the value of 
the associated specialties. Statistics appear 
to be of little or no value, as equally good 
results may be claimed by both surgery 
and roentgen therapy in any group of 
selected cases, but the attempt to compare 
results in these cases as they present them- 
selves to the clinic unfolds a very complex 
and many sided problem in which both 
surgery and roentgen therapy play a defi- 
nite and important part. The role of the 
roentgen ray 1s not as well defined as we 
could wish, since the material for analysis 
is not yet sufficiently comprehensive to 
permit final conclusions to be drawn, but 
there are certain indications and limita- 
tions in the use of radiation therapy which 
are becoming more clearly recognized. To 
discuss especially the limitations is the 
purpose of this paper, and although con- 
siderable work must yet be done and a 
large fund of experience gathered before 
we pass final judgment, any contribution 
submitted will help towards establishing 
the bounds within which surgery and ra- 
diation may safely feel confident. 
The present growing tendency toward 


* Read before the American Congress of Radiology, Chicago, IIl., Sept. 25 


consultation between departments is of the 
utmost value in planning the treatment. 
This interchange of ideas is often the only 
safe manner in. which to determine what 
shall be done for the best ultimate interest 
of the patient. The neurologist, surgeon 
and radiologist share almost equal re- 
sponsibility. We believe there are two ex 
tremes to be avoided: promiscuous opera 
tion, especially in the hands of the oc- 
casional operator before the case has been 
carefully considered from all aspects, and 
prolonged roentgen therapy beyond the 
point of practical value, or beyond normal 
tissue tolerance. 

The weight of judgment regarding surgi 
cal intervention must, of necessity, come 
largely from the neurological opinion. If 
the surgeon and neurologist decide that 
the case offers a reasonably fair chance of 
success by operative means, roentgen 
therapy must as yet be regarded as ot 
secondary choice. There are, however, 
many cases in which the entire tumor mass 
cannot be removed, due to its size, position 
and technical difficulties encountered. Here 
especially roentgen therapy plays the 
greatest part, as our entire hope of pre- 
venting regrowth depends upon it. If the 
surgeon and neurologist are not entirely 
satisfied with indications for operation or 
the general condition of the patient is not 
favorable, the roentgen ray is of the 
greatest value. The same rule holds if the 
patient refuses surgery. 

Except in the hands of a relatively few 
highly trained specialists of wide experi 
ence, surgery must be regarded with real 
concern, and in the majority of cases it is 
certainly preferable to initiate the treat- 
ment by radiation therapy rather than 
hazard the risk of indifferent surgery. 
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Likewise, we do not advise the inexperi- 
enced roentgen therapist to assume full 
responsibility of the case, but if he knows 
and appreciates his limitations he may 
treat the case, and if successful relieve the 
patient of the risk of surgical shock and 
possible fatal outcome. If unsuccessful, he 
does not in any way interfere with opera- 
tion unless treatment is prolonged beyond 
reason. 

Finally, we meet the type of case so far 
advanced that no real hope may be offered 
and in which surgery would not be con 
sidered. Here roentgen radiation alone 
should be used with the hope of palliation 
(see Cases 1, IV, VII, XVII). 

One of the greatest problems involved 


in this work is the definite recognition of 


the condition before it is too late to offer 
the patient any real hope of successful 
treatment. In our series of 21 cases, 13 
came to us In a stage too far advanced to 
expect results from any form of treatment. 
Very often there is no outstanding symp 
tom which calls the patient’s attention to 
his condition until a very advanced stage 
is reached (see Cases 111, V, XII, XIV, XVI). 
There is likewise nothing characteristic to 
identify the disease in the mind of the 
family doctor, and unless his attention is 
attracted by the visual disturbance, he 
may not refer the case to the ophthalmol 
ogist (see Cases vil, XII, XIII, XIv, Xv). In 
a similar manner, unless the ophthalmol 
ogist is impressed with changes 1n fundi or 
contraction of visual fields, he may not re 
gard a roentgen examination or neurolog- 
ical consultation sufficiently indicated. 

It has been a rather exceptional in- 
stance in our experience to discover the 
condition at an early stage. The least ad- 
vanced case in our series (Case vi) was 


found on routine clinical examination of 


a diabetic case in which no objective symp- 
toms were present. With the present trend 
of medical thought towards periodic ex- 
amination, including visual tests, we may 
hope to recognize the condition at an 
earlier stage. The importance of roentgen 
examination of the sella turcica is too well 
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known to warrant discussion here, as it 
should be invariably included in any 
suspicious case and becomes the ultimate 
factor of diagnosis in many instances. 

In reviewing the case records, the most 
universal symptom in our group was head- 
ache. Seventeen cases complained of either 
generalized headache or pain in the oc- 
ciput or back of the eyes. There was, how- 
ever, nothing typical about its distribution 
or character. Some patients also described 
a sense of pressure on the vault. We have 
found that the headache is very quickly 
relieved by treatment, many being de- 
cidedly helped by a single application of 
the roentgen ray. 

Visual disturbances of objective char- 
acter were present in 12 cases. Very often 
the fields of vision were reduced to one- 
third of normal or less before the patient 
realized that anything unusual was oc- 
curring. Macular vision seemed to be well 
preserved even with total bitemporal 
hemianopsia. In our early cases we noticed 
contraction of the field for red before the 
form field was correspondingly affected. A 
favorable response to treatment is in- 
dicated by expansion of the form field and 
we regard the regular charting of visual 
fields as the best indication of the prog- 
nosis. 

Rapid growth, gigantism or acromegaly 
was noted in g cases, but these cases were 
far advanced before the patients reported 
for treatment. 

Adiposis was present in 2 of the series, 
both being suprasellar tumors. Various 
forms of muscular weakness, especially of 
face or arms, were noted in 5 cases. In- 
creased thirst and polyuria were reported 
by 4 patients. Other symptoms shown by 
relatively few cases were amenorrhea, 
drowsiness, weak spells, dizziness, mental 
dullness and excessive nervous irritability. 
Two cases were diabetic. Three were 
recognized on routine examination with no 
objective knowledge of any of the above 
symptoms on the part of the patient. 

The radiosensitivity, roentgen technique 
and review of the literature have been 
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given by us in a previous communication.* 
We will therefore present summaries and 
discussion of our present series of 21 cases, 
the records of which were reviewed from 
the clinic of Dr. G. E. Pfahler, Graduate 
Hospital, Philadelphia, and in our private 
practice. 
CASE REPORTS 

Case 1. Mr. S. C. aged forty, referred April, 
1928, from the Neurological Service (Dr. Pat- 
ton). 

In December, 1925, the patient complained 
of pain in the left eye and back of the eyeball. 
During the following twelve months both eyes 


iCAGE 


e 
Kic. 1. Case 1. Under treatment the visual fields ex- 
panded promptly but the bitemporal hemianopsia 
did not disappear, the fields remaining practically 
stationary from May 18, 1928, to March 13, 1933. 


became involved. The pain was constant in 
nature but subject to exacerbations. In the 
Fall of 1926 he began to notice that his vision 
was failing. He described this as a haziness in 
front of his eyes and an inability to distinguish 
objects unless he looked directly at them. At 
about the same time he noticed that his left 
arm was slightly weaker than the right and 
began to complain of a sensation of pressure 
on the top of his head. Symptoms gradually 
increased in severity and during the following 
year (1927) he began to have attacks of 
moderately severe generalized headaches, but 
the greatest degree of pain still persisted back 
of the eyes. 

* Pfahler, G. E., and Spackman, E. W. Roentgen therapy in 
pituitary tumors. 4m. F. Ophth., 1931, 74, 796-807. 
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Ophthalmic examination, \Nills Hospital 
March 18, 1928. Extra ocular muscles normal: 
cornea and anterior chambers clear; pupils 
react slowly but evenly to light accommoda 
tion; disc rather poorly defined, chalky whit 
vessels dilated and tortuous. Conclusion: Opti 
atrophy. 

Roentgen examination showed skull generally 
negative; pituitary fossa measured 20 mm. 
in length and 15 mm. in depth with erosion of 
the dorsum and posterior clinoid proc 
There was no convolutional atrophy; pineal 
body was calcified but not displaced. 

Treatment. The patient was referred for 
roentgen treatment April g, 1928. The factors 
used were 200 kv. peak, 5 ma., 0.5 mm. Cu and 
1 mm. Al filter at 50 cm. distance; size of field 
5X7 cm.; treatment given through both 
temporal regions and in anterior field through 
the frontal and ethmoid region. He received 
seven erythema doses (5,600 r measured in all 
given over each area between April, 1928, and 
May, 1930, the applications being made in 
divided doses of 50 per cent, each being given 
three times weekly rotating about the thre 
areas. As long as the fields of vision were ex 
panding the treatment was continuous. When 
expansion ceased a rest period of two or three 
months was given and then treatment con 
tinued. After three months of treatment the 
fields of vision began to show very definite 
increase. This continued until there had been 
a gain in the area of vision in both eyes of ove! 
300 per cent (see Fig. 1). At the close of treat 
ment the patient could read very well, was 
allowed to return to work, all clinical symptoms 
had disappeared, and although the last treat 
ment was given in May, 1930, the fields of 
vision were checked at regular intervals of 
three months and there has been no subsequent 
contraction during the following three years 
of observation. 


Last examination June 26, 


Comment. As no operation was performed 
in the above case we could not determine 
the exact nature of the tumor. However, 
judging from the response to roentgen 
treatment and continued freedom from 
clinical symptoms over a period of nearly 
six years, it would probably be regarded as 
a solid adenoma originating within the 
sella turcica. 


Case 1. FE. T., female, aged eight and a half, 
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referred May, 1930, from the Neurological 
Service (Dr. Weisenberg). 

Patient began to grow rapidly during the 
past two years and to assume the physical 
characteristics of a mature woman. One year 
before her admission the mother noticed en- 
largement of the breasts and a growth of hair 
in the axilla and pubic regions. Her mental 
development, however, appeared to be retarded. 
The child was extremely irritable, refractory, 
hard to manage in school and a poor scholar. 
Her teacher reported that she appeared to 
lack concentration and had no application to 
her studies. About six months ago she began to 
complain of headaches general in distribution 
and said that her sight was growing dim. 
Family history and past history were irrelevant 
except for a fall at three years of age, striking 
her head above the left eye; she was not un 
conscious and did not have any symptoms. 

Ophthalinic examination, Dr. Spaeth, May s, 
1930. Ocular movements normal; pupils react 
to light and accommodation; fundi very hard 
to examine but both discs have sharply defined 
edges and a chalk-like whiteness, the left being 
whiter than the right. With the left eye she 
read ordinary writing at a distance of /% foot 
with difficulty; right eye at 2 feet readily. 

Neurological examination, Dr. Peters, May 6, 
1g 30. Precocious dev elopment. The child ap 
pears to be about fourteen years of age. Ex- 
amination otherwise entirely normal through 
out. 

Roentgen examination, May 6, 1930. The 
skull was generally negative. Pituitary fossa 
measured 17 mm. in length and g mm. in 
depth. The posterior clinoids were short and 
appeared to be slightly bent posteriorly, as 
though pressure had been exerted upon them 
from above. There was no erosion of the floor 
or dorsum of the sella. 

Encephalographic examination, May 12, 1930, 
showed no abnormality or any block in the 
ventricular system. The ventricles were well 
filled and no distortion or pressure demon- 
strated. Roentgen examination of the optic 
canals in cross section June 2, 1930, showed no 
evidence of distortion or erosion. 

Treatment. The patient was referred for 
roentgen treatment May 8, 193¢ 
used were 200 kv. peak, 5 ma., 
Imm. Al filter at 50 cm. distance; size of field 
$X7 cm.; treatment given through both 
temporal regions and in anterior field through 
the frontal and ethmoid region. Five erythema 


. The factors 
.¢ mm. Cu and 
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doses (4,000 r measured in air) were given 
over each area between May 9, 1930, and June 
5, 1931, the applications being made in 
divided doses of 25 to 5 


per cent erythema 
starting twice weekly and later once weekly, 
with intervals of rest of approximately a month 
to six weeks after each series of 150 per cent 
into each of the three areas. 

After three months’ treatment the visual 
fields had shrunk to such an extent that we 
felt that roentgen treatment was failing and 
consulted with the neurological staff regarding 
operation. This suggestion, however, was re- 
fused by the child’s parents and it was then 
explained to the parents that the patient would 


CASE A 


a 


Fic. 2. Case u. The initial response to treatment is 
shown to be unsatisfactory but operation was re- 
fused and further treatment was successful. The 
fields have remained stationary from March 17 


1931, to March 4, 1933. 


probably lose the vision of both eyes. At this 
time the vision was O.D. 20/70, O.S.. 20/200. 

Roentgen treatment was continued and 
within nine months the fields began to expand 
(see Fig. 2). At the end of treatment the child’s 
vision was normal in all respects. The appear- 
ance of the discs upon ophthalmic examination 
had returned to normal, headaches and symp- 
toms had disappeared and at the last visit to 
our dispensary May 29, 1933, the child ap- 
peared to be of normal development for her 
age, the irritability and headaches had entirely 
disappeared and the report from the school 
teacher stated that she was a bright anden- 
ergetic student. Neurological examination at 
this time was entirely normal. 
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Comment. The above case was a supra- 
sellar tumor which showed unsatisfactory 
initial response to roentgen treatment but 
later a remarkably good result and no con- 
traction of the fields of vision or recurrence 
of symptoms during a subsequent observa- 
tion period of three years. 


Case ut Mr. D. K., aged thirty-eight, re- 
ferred January 21, 1929, from the Neurological 
Service (Dr. Weisenberg). In December, 1927, 
patient began to notice impairment of vision, 
especially when looking toward the left. This 
seemed to progress gradually and shortly after- 
ward he noticed an oncoming deafness on the 
same side. Three months before admission he 
began to notice that the right eye was also 
failing. He had complained of severe headaches 
for many years over the frontal region. During 
April, May and June, 1928, he reported fre- 
quent vomiting spells, especially in the morn- 
ing. For the past two months he complained of 
being continually tired and slept a great deal 
during the day. 

Ophthalmic examination, Dr. Peters, February 
15, 1929. Ocular movements normal; media 
clear; pupils react to light and accommodation; 


vision O.D. 6/30, O.S. 1/45. No swelling of 


either nerve head was detected; there was some 
pallor of the left nerve head although the cup 
was distinctly seen and the nerve head was not 
filled in. 

Neurological examination, Dr. Weisenberg, 
Kebruary 15, 1929. There was marked evidence 
of acromegaly. The features were broadened 
and coarse. The fingers were long, the bones 
thickened, skin rough and wrinkled. Examina- 
tion revealed no weakness of the facial muscles 
or other significant changes. 

Barany’s test January g, 1929 revealed 
supratentorial irritation, insufficient evidence 
that the pituitary was involved. 

Roentgen examination, January 7, 1929, 
showed marked enlargement of the pituitary 
fossa with thinning of the floor, encroachment 
on the sphenoid sinus, erosion of the dorsum 
and posterior clinoids. Fossa measured 15 mm. 
in length and 11 mm. in depth. 

Treatment. Patient was referred for roentgen 
treatment January 21, 1929. Treatment in- 
tended only as preliminary to operation. The 
factors used were 200 kv. peak, 5 ma., 0.5 mm. 
Cu and 1 mm. Al filter, at 50 cm. distance; 
size of field 5X7 cm.; treatment given through 
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the frontal and ethmoid regions and both 
temporal areas. One erythema dose r 
measured in air) was given over each area be 
tween January 21, 1929, and January 26, 1929. 
During this treatment the vision continued to 
fade and the fields to shrink rapidly. 

Operation, Dr. Grant, February 23, 1929. 
A left transfrontal craniotomy was done and a 
pituitary cyst containing 10 c.c. of fluid was 
removed. This was making pressure upward 
and forward on the optic chiasm. The fluid was 
drained but the cyst wall could not be re 
moved. There was apparently hemostasis when 
operation was complete. The patient died 
fifty hours after operation from hemorrhage 
in and about the tumor bed. Previous to death 
there was a very marked increase in tempera 
ture up to 108.5° by rectum, probably caused 
(Dr. Grant) by injury to the mid-brain. 


Comment. The above case is a typical 
example of lack of roentgen-ray effect on a 
cystic pituitary tumor. The remarkable 
rapidity in contracture in the fields of 
vision definitely warranted operative in- 
tervention. The extreme difficulty of opera- 
tion, with the inability to remove the 
growth totally and the final result were un- 
fortunate features of this case, but the 
chance of benefit from roentgen irradiation 
would probably have been equally uncertain 
and the patient was living in such extreme 
distress from his headaches that the risk 
was worth taking. Itisinteresting to note in 
the right eye the extreme contracture of 
the red color field before the form field 
showed any deviation from normal. 


Case iv. Miss E. K., aged twenty-eight, 
referred December, 1931, from the Neurological 
Service (Dr. Yaskin). Five weeks before ad 
mission the patient began to complain of severe 
and persistent frontal headaches; for the past 
three weeks she was confined to bed and 
vomited quite frequently; general malaise and 
dizziness were associated. During the week 
previous to admission the pains extended to 
the face and there was inability to open the 


mouth. The patient was referred to the Gradu 
ate Hospital, Philadelphia, for study. 

Two years previously the patient suffered 
from colds and sore throats. One year ago had 
tonsils removed and the colds disappeared. 
History otherwise irrelevant. 
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Roentgen study of the teeth and dental ex- 
aminations ruled them out as an etiological 
factor. The mastoids appeared normal on both 
sides. There was considerable deviation of the 
nasal septum and a submucous resection was 
performed January 8, 1932, to establish better 
drainage. The patient’s general condition ap 
peared to improve but considerable pain still 
remained. There was also loss of appetite at 
this time and the pulse was rapid and did not 
return to a normal level. 

Neurological examination, Dr. Yaskin, Jan 
uary 17, 1932. There was drooping of the left 
upper lid, narrowing of the palpebral fissure 
and a slight weakness of the right side of the 


i 


face. 
Roentgen examination. Skull: Base showed 
destruction extending outward from the region 


of the sella and involving about one-half of 


the left middle fossa; to a lesser extent the 
right middle fossa. Right lacerated foramen 
was greatly enlarged and also the left lacerated 
foramen; foramen ovale and foramen spinosum 
were not visible on the left, probably due to the 
extensive destruction of bone. Skull: Showed 
accentuation of the vascular and convolutional 
markings; pituitary fossa showed erosion of 
clinoids and dorsum with destruction of the 
floor and involvement of the sphenoid sinuses. 
It measured 7 mm. in length and to mm. in 
depth; pituitary tumor was regarded as very 
highly probable. Sinuses: There was density 
in the ethmoid regions, especially the right, 
cell destruction with apparent reaction in the 
surrounding bone. Right antrum was hazy as 
compared with the left. Extensive infectious 
changes or neoplasm were considered. 
Treatment. The patient was referred for 
roentgen treatment January 23, 1932. The 
factors used were 200 kv. peak, 5 ma., 0.5 mm. 
Cu and 1 mm. Al filter, at 50 cm. distance. The 
size of the fields approximately 5X7 cm. or its 
equivalent. The treatment was given through 
both temporal regions, an anterior field through 
the frontal and ethmoid regions, and oblique 
fields directing the central ray just below the 
malar bone to the pituitary fossa. Between 
January 23, 1932, and June 3, 1932, two and 
one-half to four erythema doses had been given 
into each of these five fields. The temporal and 
frontal fields were used originally and the two 
oblique fields subsequently added to obtain 
more concentrated cross fire effect. A total of 
approximately 1,200 per cent S.E.D. was ap 
plied to the skin areas and it was calculated 
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that between 500 and 600 per cent entered the 
tumor area. 

Summary of subsequent neurological examina- 
tions. On March 23, 1932, very little pain re- 
mained. Her appetite and general feeling of 
weakness did not improve. There was still pres- 
ent weakness and wasting of the right masseter 
and temporal muscles. There was pronounced 
diminution of sensation to pain, temperature, 
and touch over the left side of the face. On 
April 7, 1932, patient was eating and sleeping 
very well, the weight increased from 117 
pounds, pulse 100 on March 23, 1932, to 123 
pounds, pulse go, on April 7, 1932. She was 
generally much stronger but tired easily. On 
April 28, 1932 patient felt more tired and weak, 
had again lost her appetite although her weight 
was still increasing, now 12814 pounds, pulse 
80. Ophthalmic examination revealed pallor of 
the optic discs but no other evidence of 
pathology. 

Operation, July 1, 1932. A small nodular new 
growth appeared to project from the left 
ethmoid region into the nostril. This was re- 
moved by Dr. Yaskin. A microscopic examina- 
tion showed large elongated type of cell hyper- 
chromatic and mitotic; sarcoma was diagnosed. 
The patient continued to grow weaker and 


died in July, 1932. 

Comment. This case represents malig- 
nant disease with extensive involvement 
in and about the pituitary region. It is of 
interest to note the sudden onset of symp- 
toms. The roentgen evidence indicated 
malignant destruction in advance of any 
clinical suggestion of malignancy, also the 
remarkable response under roentgen treat- 
ment with exception of the general weak- 
ness which showed only a temporary re- 
sponse. The ultimate outcome was in- 
evitable from the start but we felt we were 
giving this patient whatever chance was 
possible under the circumstances and that 
we did succeed in relieving some of the 
most severe and distressing symptoms. 


Case v. N. S., male aged twelve, referred 
January 4, 1932, from the Neurological Service 
(Dr. Grant). Two weeks before admission the 
patient began to have violent projectile type 
of vomiting. Several months previously he be- 
gan to notice that his eyesight was getting 
poor but could not say just how long this had 
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Fic. 3. Case v. During the course of roentgen treat 
ment vision in the left eye disappeared completely 
(December 18, 1932) but on continuing treatment 
it reappeared April 27, 1933, and continued to ex 
pand until June 7, 1933, although no further 
roentgen treatment was given. 


been coming on. Also he reported polyuria and 
stated that he had recently been drinking 15 
to 20 glasses of water daily. No other symp- 
toms. In all respects the child was robust and 
healthy. 

Roentgen examination, December 10, 1931, 
showed enlargement of the sella turcica. It 
measured in length 15 mm., depth 12 mm. 
Ventriculograms showed marked distortion of 
both ventricles. 

The patient was operated upon by Dr. 
Grant, December 10, 1931; left transfrontal 
craniotomy. A cystic mass the size of a walnut 
was found bulging into the right lateral 
ventricle region; 10 c.c. of fluid was removed 
but the tumor mass could not be resected. 

Treatment. Patient was given postoperative 
roentgen treatment through seven fields, an- 
terior frontal ethmoid, vertex, occipital, right 
and left frontal regions and right and left 
temporal regions. Between 3% and 5% eryth 
ema doses were given through each portal 
between January 4, 1932, and November 25, 
1932. Four months later there was expansion 
of the right field and a small field of vision 
present in the left eye which on his last visit 
to the clinic was considerably larger. 

Comment. Surgery appeared to offer this 
patient no hope and according to the 
surgeon’s best judgment total blindness 
was unavoidable. We feel that the roent- 


plaints about her sight or any clinical symp 


RITA 


gen treatment has not only preserved the 
vision of the right eye but has restored 
some vision to the left. 


vi. Mrs. A. J., aged forty, ref 


22, 1933; by Dr. Beardwood, with 
diabetic history over many years; under activ 
treatment to date. The patient had no com 


toms referable to pituitary dysfunction. The 
condition was found as a part of the routine 


Roentgen examination revealed sella turcica 
eroded; measured 12 mm. in length, g mm. in 


Roentgen treatment given through both 
temporal regions. Two and one-half erythema 
doses were given over each area between March 
23, 1933, and July 18, 1933. The fields of vision 
expanded considerably. Patient is still unde: 
observation. 

Comment. Vhis is our earliest case dis 
covered in the course of routine examina 
tion without any subjective symptoms and 
no knowledge on the patient’s part that 
any trouble was present except diabetes. 


treatment for diabetes was con 


tinued with the radiation therapy. 
Case vil. Mr. A. T., aged forty-nine, referred 
April 17, 1928, by Dr. G. Oram Ring. Two and 


Kic. 4. Case vit. Response to roentgen treatment 
was very good until September 18, 1931. The pa 
tient refused operation but the remaining vision 
has been preserved in the right eye until June 22 
1933, although no further treatment was given. 
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one-half years before admission the patient 
noticed that his sight was beginning to fail. 
He described a 

looked straight ahead objects appeared dis 
torted and bent. He later began to stumble 


“deflection of vision.’ If he 


over objects and could not see the ground in 
front of him nor to the sides when walking. 
Shortly afterward he began to have frontal and 
occipital headaches with a neuralgic type of 
pain in the face. The symptoms gradually in 
creased up to the date of admission. 

The hands and face had a typical appearance 
of acromegaly. The skin and hair were un- 
usually coarse, features broad, fingers elongated, 
joints enlarged. 

Roentgen treatment was given through both 
temporal regions and over the anterior field 
through the frontal and ethmoid regions. Within 
a month 2% erythema doses (2,000 r measured 
in air) were given to each of the three portals. 
The field of vision in the left eye had increased 
50 per cent, that of the right eye 100 per cent. 
The clinical symptoms had greatly improved. 
Six months after beginning treatment he be 
gan to lose ground. Roentgen treatment was 
commenced again in October, 1928, and given 
at intervals until March, 1g30, during which 
time an additional 4 erythema doses (3,200 r 
measured in air) were given over each portal. 
In September, 1930, the patient reported feel- 
ing better than he had for many years. He 
was back at work as a salesman driving his 
own car and completely symptom-free. The 
patient was followed in the clinic until Sep 
tember, 1931, at which time the left eye showed 
considerable contracture. This apparently hap 
pened rather suddenly. We felt long before 
this stage that the patient had received all the 
benefit which was possible from roentgen 
therapy and had recommended on previous 
occasions that he consider operation, which he 
firmly refused, stating that he done so well 
under roentgen treatment that he would “take 
his chances for the future.” 
persuasion was effective. The patient is now 
being followed in the clinic, goes about his 
daily work and is hardly conscious of his blind 
left eye. Macular vision in the right eye is 
20/20. He drives his automobile and attends to 
his daily routine of salesmanship without diffi 
culty. The clinical symptoms have never re- 
turned during these past five years and he 
still firmly refuses operation. 


Comment. The tremendous amount of 
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roentgen radiation given through a single 
portal would probably not have been justi- 
fied if the patient had agreed to operation 
but we felt that the best chance was in the 
extensive treatment so long as Surgery was 
refused. We would recommend that be- 
fore treatment is started the possibilities 
be frankly discussed with the patient so 
that in the event that the sight does not 
continue a favorable response, the patient 
will not be overly influenced by an origi- 
nally brilliant result and later refuse an 
operation which may be absolutely neces- 
sary. This patient, however, was frankly 
warned on several occasions that he might 
become permanently blind in spite of the 
roentgen treatment, unless operated upon. 

Case vill. Mrs. K. T., aged thirty-five, re- 
ferred December g, 1932, by Dr. Kitchell. Two 
months before admission the patient began to 
complain of attacks of pain over the left eye 
associated with fever. These attacks would ap- 
pear every few days and last three to four hours 
when they would suddenly disappear and the 
fever would also be relieved. She had received 
an alcoholic injection for trigeminal neuralgia 
which caused a relief of the pain for a period of 
about two weeks. During the past year she 
noticed that her hands were enlarging and her 
features becoming coarser. The lower jaw was 
especially pronounced and the skin rough and 
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Kic. §. Case vir. Excellent response to relatively 
small amount of treatment. The future outlook for 
this case under roentgen therapy should be very 
good. 
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dry. Although only thirty-five years old, she 
stated that she had passed through the 
menopause one year ago without any distress- 
ing symptoms. During the past few months 
she noticed an increasing degree of drowsiness 
and desire to sleep most of the time. 

Roentgen examination revealed marked en- 
largement of the sella turcica, erosion of the 
floor with encroachment upon the sphenoid 
sinus and atrophy of the posterior clinoids; 
the sella measured 18 mm. in length and 14 
mm. in depth. 

Roentgen treatment was given through both 
temporal regions and in the anterior field 
through the frontal and ethmoid region. Two 
erythema doses (1,600 r measured in air) were 
given over each area between December 12, 
1932, and February 23, 1933. On June §, 1933, 
the fields of vision were expanding and all 
clinical symptoms had disappeared. 


Comment. This is an excellent response 
to a relatively small amount of radiation 
(250 per cent) given over each of the 
portals. We are therefore dealing very 
probably with a solid adenoma and al- 
though it is too early to prophesy from a 
standpoint of ultimate prognosis, the 
future outlook for this patient should be 
very good under roentgen therapy. It is in- 
teresting to note in the above case that there 
was definite encroachment into thesphenoid 
sinuses. It has been noted that 1n some cases 
the symptoms have been suddenly tempo- 
rarily relieved spontaneously. It is reason- 
able to surmise that a relief of pressure 
may result from the tumor expanding down 
into the sphenoid sinus and performing 
what might be regarded an ‘“‘automatic de- 
compression.” 


Case 1x. Mrs. E. H., aged twenty-four, re- 
ferred August, 1930, by Dr. Weisenberg. One 
year previous to admission the patient began 
to notice severe occipital and frontal headaches 
definitely aggravated in moving from a bent to 
an erect position. During this time the patient 
was very highly nervous and irritable; at times 
has had attacks of unconsciousness lasting for 
only a few minutes. The features were broad- 
ened and coarse; the voice was heavy. 

Roentgen examination showed depression of 
anterior clinoids; no erosion within pituitary 
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fossa, which measures g mm. in length and s 
mm. in depth. 

‘Treatment was given through both temporal 
regions and over anterior field through the 
frontal and ethmoid regions. ‘two erythema 
doses (1,600 r measured in air) were given over 
each area. After treatment the fields of vision 
had expanded considerably but headaches and 
other clinical symptoms did not respond. 
Therefore, after consultation with the Neuro 
logical Department, it was decided to operate. 

Operation, Dr. Grant, May 16, 1931. Right 
transfrontal craniotomy and small pituitary 
adenoma was found and removed. The symp 
toms temporarily appeared to be improved but 
recurred later and the patient was dismissed 
from the hospital to return home and was re 
ported by the family doctor to have died June 
II, 1931. 


Comment. As two erythema doses did 
not appear to make any impression on the 
clinical symptoms, operation was decided 
on. There was a considerable degree of 
mental and nervous factors in this case. 


Case x. Mr. A. G., aged forty-four years, re 
ferred April 9, 1920, on account of recurrence 
of symptoms following an operation in August, 
1917. He remained well until May, tgig, when 
headaches returned. 

Treatment was given through six fields of 
entry on each side of the head and face, direct 
ing the rays toward the sella turcica. Each 
series of twelve doses was given once a month 
on four successive days. At the end of two 
months definite improvement was noted. With 
in a year the patient received five series of 
treatments, and an application of radium in 
the pharynx. At this time he felt better than 
ever and returned to work. He developed some 
exacerbation of symptoms and received an 
other small series of treatments during 1921. 
When examined November 26, 1930, he was 
free from any symptoms and in good general 
health, eleven years after recurrence of symp 
toms following his operation. 

Case x1. Miss A. B., aged twenty-nine, r¢ 
ferred October 18, 1920, on account of acromeg- 
aly, first noticed by the family three years previ- 
ously; menstruation had not occurred for one 
and one-half years. The patient also com 
plained of facial neuralgia and headaches. 

The patient was treated with low voltage 
roentgen rays over each of four fields, one in 
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each temporal region, one through the frontal 
and one through the nose and interoc ular 
region. The patient was first treated Nove mber, 
1920, and by December 14, 1920, her headaches 
had disappeared but the eye symptoms had 
grown worse. On April 13, 1921, her subjective 
symptoms were worse than ever and she com 
plained of a ‘‘sense of burning or something 
alive in the middle of the head.” The patient 
had been given a total of four radium treat 
ments in the pharynx, and six series of roentgen 
treatments ending May 13, 1921. It was then 
advised that if no improvement occurred with 
in three weeks an operation be done. This was 
performed in June, 1g21, by Dr. Frazier. The 
patient continued to improve after operation, 
but died of pneumonia in 1924. 

Case xu. Mr. H. G., aged thirty-four, re 
ferred by Dr. Weisenberg. The patient had no 
knowledge of any symptoms or impairment of 
vision until he was refused admission into the 
Army 1n 1917 on account of poor vision in the 
right eye. He was given glasses which he stated 
aided his vision somewhat but at no time was 
he conscious of any contraction of his visual 
fields. Six months previous to his admission 
he began to have weak spells which would 
come on very suddenly. He would be dizzy, 
nauseated and was forced to hold on to some 
thing to keep from falling. The spells would 
last ten to fifteen minutes but he would not 
regain strength for several hours afterwards. 
These at first were present at intervals of ap 
proximately two weeks but during the month 
before admission almost daily. During the past 
five months he has been troubled with numb- 
ness in his arms and legs. 

Roentgen examination showed tthe sella 
turcica almost completely decalcified and 
posterior clinoids eroded; the floor of the sella 
was depressed into the sphenoid sinus. 

Operation by Dr. Grant, June 11, 1932. 
Right transfrontal craniotomy. A cyst was 
evacuated which contained about Io c.c. of 
light greenish milky material. Portion of the 
cyst wall could be excised but most of it was 
left intact. 

Two and one-half erythema doses (2, r 
measured in air) were given into each temporal 
area and in anterior fronto-ethmoidal area. 
This treatment was given between June 20, 
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1932 and December 9g, 1932. 


Comment. The fields of vision gradually 
expanded, but hemianopsia in the right 
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eye did not materially change; all clinical 
symptoms disappeared completely, the pa- 
tient returned to work and on tthe last 
clinical visit, June 26, 1933, reported that 
he was feeling well and as far as he could 
tell his vision was normal. 


ic. 6. Case xu. Return of normal vision in left eye 
but persistence of the hemianopsia in the right 
temporal area. It is interesting to note the central 
scotoma in the left eye on July 11, 1932, which 
has disappeared on November 15, 1932, under 
roentgen treatment. 


Case xu. Mr. W. W., aged forty-seven, re- 
ferred May 3, 1929, by Dr. Grant. Eight months 
ago patient noticed that his eyesight was grow- 
ing dim. This became progressively worse to 
the date of admission. During the past two 
months he has had severe headaches. The pain 
was greatest back of the eyes. He had polyuria 
and passed water once or twice every hour; 
generally drowsy and this appeared to be in- 
creasing. During the last eight months he had 
lost 25 pounds in weight. At the time of admis- 
sion he could just distinguish objects with his 
right eye but could see no details. Sight in 
left eye was slightly better. 

There was weakness of the left facial muscles 
as compared to the right and sluggish reaction 
of the pupils to light but not to accommoda- 
tion. 

Roentgen examination showed complete ero- 
sion of the dorsum sellae and posterior clinoids, 
thinning of the floor and marked enlargement 
of the pituitary fossa. It measured approxi- 
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mately 25 mm. in length and 18 mm. in depth. 

Operation by Dr. Grant, April 4, 1929. 
Transfrontal craniotomy right side with evacu- 
ation of a pituitary cyst. The cyst could not 
be removed. 

One erythema dose (800 r measured in air) 
was given over each field between May 3, 1929 
and May to, 192g. On May to, 1929, the pa- 
tient refused further treatment and left the 
hospital. 


Comment. The condition was very prob- 
ably hopeless from the standpoint of prog- 
nosis before the patient sought medical 
advice. 


Case xiv. Mr. J. K., aged fifty-one, referred 
December 2, 1932, by Dr. Piersol. 

About Ig12 patient noticed his clothing was 
becoming too small for him and head and hands 
began to enlarge. He developed generalized 
headaches, excessive thirst, polyuria and dizzi- 
ness for which he reported at the hospital in 
1927 and was treated for diabetes. Marked im- 
provement in condition for two to three years 
after. Gradually during the past two years 
before admission he noticed a return of his 
symptoms, especially occipital headaches. He 
was again treated for the diabetes and during 
the course of routine examination the pituitary 
condition was discovered. 

The patient presents an advanced picture of 
acromegaly, including osseous changes, a huge 
tongue, and cutaneous changes, general muscle 
weakness, hypotonia and hyporeflexes. 

Roentgen examination showed sella turcica 
and clinoids eroded, measures 1g mm. in 
length and approximately 10 mm. in depth. 

One erythema dose (800 r measured in air) 
was given into each of the areas between De- 
cember 2, 1932, and December 29, 1932. In 
spite of the roentgen treatment his fields shrunk 
rapidly from November 29, 1932, to December 
8, 1932. 


Comment. The patient did not return to 
the clinic and refused operation. The re- 
markable contracture in the fields of vision 
during the time of roentgen therapy would 
certainly indicate surgical intervention, as 
the probability for success in this case 
would have been poor by roentgen therapy. 


Case xv. Mr. R. K., aged twenty-nine, re- 
ferred January 20, 1932, by Dr. Weisenberg. 
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In 1928 the patient suddenly lost all vision in 


the left eye. Objects became quite dim and al 


though he could perceive light he could not 
make out the outlines of large objects suffi 
ciently to identify them; could not count 


fingers in front of his right eye. In 192g the eye 
became totally blind and the right eye also be 
gan to show dimness of vision. No other symp 
toms were present. 

Since the age fifteen he reported passing 
large quantities of urine both day and nigh 
and states that he has become sexually impotent 
during the last seven months. 

Roentgen examination showed the pituitary 
fossa enlarged and the posterior clinoids dis 
placed backward. It measured 16 
length and 10 mm. in depth. 

Operation by Dr. Grant, January 2% 


mm. 1n 


28, 1932. 
Right transfrontal craniotomy. Beneath the 
right optic nerve was a purple mass. Enough 
of the tumor could be removed to free the 
right optic nerve but it could not be completely 
excised. Diagnosis: pituitary adenoma. 

Treatment was given through both temporal 
regions, frontal ethmoid region and two oblique 
fields through both maxillary regions. Five 
erythema doses (4,000 r measured in air) were 
given over each area between February | 
1932, and December 6, 1932. 


Comment. During the course of the roent 
gen treatment the fields of vision increased 
over 100 per cent in each eye. On the last 
visit to our clinic on June Ig, 1933, the 
patient reported no symptoms, feels well 
and notices a remarkable improvement in 
his vision. It was impossible to remove the 
entire growth at operation and therefore 
the probability would have been in favor 
of a regrowth without roentgen therapy. 
In this type of case we strongly recommend 
postoperative roentgen treatment. 


Case xvi. Mr. H. B., aged fifty-seven, re 
terred November 3, 1931 by Dr. Weisenberg. 
Four years ago patient was refused work at 
the Ford plant in Chester and told that he had 
eye trouble. He was not conscious of any visual 
disturbance. Glasses were subsequently given 
him and nothing further done until one year 


before admission when he visited the Wills 


Hospital because he began to notice that he 
could not read as well as previously. The only 
other symptoms mentioned were mild head 
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aches which he stated had been present for 
many years, and impotence of one year’s dura 
tion. His mentality was good but there ap 
peared to be a slowness in recalling names and 
facts. 

Roentgen examination showed anterior clin- 
oids thinned out by pressure; posterior clinoids 
definitely eroded; floor and dorsum sellae are 
almost completely destroy ed. It would appear 
that the growth has broken through into the 
sphenoid sinus. 

Treatment was given through both temporal 
regions and in anterior field through the frontal 
and ethmoid regions. Between 2% and 3% 
erythema doses were given over each area from 
November g, 1931, to January 18, 1932. 

Comment. Vision in the left eye rapidly 
responded and in the right eye increased 
appreciably. At the last visit to our clinic 
June 29, 1933, the patient stated that he 
had no complaints and was feeling well. 
Considering the degree of destruction 
demonstrated by the roentgen examination 
we would regard this response as very 
favorable in spite of only a moderate re- 
sponse in the right eye. We would judge 
this case to be a solid pituitary adenoma as 
we do not get this effect from cystic tumors. 

Case xvit. W. Me., aged thirty, referred 
October 28, 1921, by Dr. Weisenberg. Patient 
began to notice that his weight was rapidly in 
creasing during the past five tosix years. About 
three years ago his sight began to fail and 
during the past ten years he has had vague 
generalized headaches. At the time of his ad- 
mission he weighed 206 pounds. 

Neurological examination showed marked 
hypermetria of the right hand; ataxia of arms; 
weakness of muscle power in right arm; 
hemianesthesia of the entire right side for 
touch and pain. 

One erythema dose was given over each 
temporal area. After the above treatment, 
patient was lost track of and no further word 
received in the clinic. 


Comment. As indicated by the fields of 


vision the case was entirely too far ad- 
vanced for any form of treatment and at 
that time we did not have a deep therapy 
equipment. It is doubtful if any case with 
this degree of concentric contracture of the 
fields can ever be treated with any degree 
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of success, although it was felt at the time 
that the attempt was justified. 


Case xvur. Mrs. W. J., referred November 
28, 1917, by Dr. Chas. Frazier for recurrence 
of symptoms after operation in August, 1916. 
Operation was performed by Dr. Cushing and 
was successful for five months. The fields of 
vision returned to normal in two weeks, head- 
aches were partially relieved and patient felt 
generally well. However, in five months there 
was recurrence of all symptoms. 

Roentgen examination showed erosion of sella 
turcica, which measured 25 mm. in length and 
25 mm. in depth. 

The patient was treated by intranasal ap- 
plication of radium and cross fire roentgen 
therapy from December 1, 1917 until October 
3, 1g18, at which time sight was normal and 
all symptoms relieved. 

Comment. The patient has written since 
saying that she was feeling well and sight 
was satisfactory. 

Three other cases were treated between 
1918 and 1923 but after receiving treat- 
ment never returned and could not be 
found by the Social Service Department. 


DISCUSSION 


It is surprising to find the disease often 
far advanced when the patient first con- 
sults a physician. It is especially remark- 
able that the patient notices no disturb- 
ance of vision until the fields are greatly 
reduced. We have seen patients with com- 
plete bitemporal hemianopsia, who believe 
their sight is perfect. Judging from the de- 
gree of destruction within the pituitary 
fossa, we are impressed by the long period 
during which the tumor is growing without 
symptoms. We have also indicated in our 
previous discussion the lack of any out- 
standing characteristics in the majority of 
our cases. The typical bitemporal hemian- 
opsia has not been found in as great per- 
centage of cases as we would expect. This 
has led us to investigate the pituitary fossa 
by roentgen examination in all cases of un- 
explained optic atrophy, papilledema or 
contraction of visual fields. 

We have to call special attention to con- 
traction of the red field before the form 
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field begins to diminish (see Case 111). This 
observation has been made by other 
authors. 

We have found that our best results are 
in the solid pituitary adenomas. Cystic 
adenoma and other types of tumor have 
responded less favorably. 

The above cases were met with in the 
routine work of our service at the Graduate 
Hospital, Philadelphia, and in our private 
practice and are unselected, being pre- 
sented merely to show the various prob- 
lems encountered and results obtained. 
Many were hopeless from a standpoint of 
ultimate prognosis before we saw them, but 
in this type of case we are very deeply im- 
pressed with the degree of palliation which 
was afforded these patients and when we 
consider that this type of treatment carries 
with it no mortality and no damage in 
reasonably skilled hands, we feel safe in 
recommending it as a procedure which 
adds a very definite value to our present 
facilities in all instances, and although it 
does not replace surgery, it is undoubtedly 
a valuable adjunct. 


CONCLUSIONS 

1. Roentgen therapy is to be recom- 
mended in the treatment of pituitary tu- 
mors as a routine practice. 

2. Consultation with the surgeon and 
neurologist is essential in all cases. 

3. We believe that we do no harm and 
do not delay the favorable outcome of the 
case by giving 200 per cent, 1,600 r, through 
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the usual three areas, but if no response is 
noted after this much treatment, we be 
lieve the case should be operated upon, as 
in all our cases amenable to roentgen treat- 
ment we obtain considerable expansion of 
the fields of vision at this stage. 

4. The above treatment can easily be 
given within two months and in no way in- 
terferes with surgical procedure. 

5. If the fields of vision and the clinical 
symptoms show satisfactory response, we 
believe that the case may be treated with 
out recourse to surgery. 

6. We recommend examination of the 
fields of vision monthly during the active 
stage of treatment and at least once ey ery 
three months when the visual fields appear 
to have shown no further changes. 

7. We have stopped treatment as the 
fields approached normal limits. 

8. We have given as high as eight to 
ten erythema doses to each skin portal, 
and by carefully limiting the area of the 
field, we have had no unfavorable results. 

g. If the fields of vision begin to show 
contraction or if the clinical symptoms in 
crease in spite of roentgen treatment, we 
believe the patient should be operated 
upon. 

10. Total dosage should be carefully 
watched. 

11. Postoperative roentgen therapy is 
strongly recommended in every case where 
there is any doubt of complete removal of 
the tumor. 
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FACTORS INFLUENCING THE DECOMPOSITION OF 
IODIDES BY ROENTGEN AND GAMMA RAYS 


By HELEN QUINCY WOODARD, Pu.D. 


Huntington Fun 


NEW 


N A previous publication! data were 

presented on the decomposition of al- 
kali iodides in acid solution by roentgen 
and gamma rays. It seemed desirable to 
make a further study of the factors in- 
fluencing this reaction and of its suitabil- 
ity for use in the measurement of radia- 
tion. Accordingly a study was made of the 
decomposition of iodides in a given solu- 
tion by radiations of different quality and 


intensity, and of the decomposition of 


iodide solutions of different pH, effective 
atomic number, iodide concentration and 
acid by radiations of-a given type. 
data are presented below. 


The 


METHOD 


The apparatus, materials and technique were 
essentially the same as those previously de- 
scribed, but 
duced. 


some modifications were intro- 


Some brands of “‘chemically pure’’ iodides 
were found to contain impurities which ren- 
dered them entirely unsuitable for the study of 
radiation effects. The ‘“‘C.P.”’ KI, resublimed 
iodine, and ordinary soluble starch from Eimer 
and Amend, and Lil from Kahlbaum gave re- 


producible results and were used for most of 


the work. For a portion of the work, however, 
the KI was further purified by recrystallizing 
three times, the starch by washing six times 
with water and once with ether, and the iodine 
for the colorimetric standards by subliming 
twice. The Bal, used contained considerable 
carbonate and was unsaturated with respect to 
iodine. The solutions were therefore filtered 
before use, and sufficient iodine was added to 
give a faint trace of color with starch. 

The formulas of the Bal., KI and Lil were 
checked by analysis for I. The Bal, was found 
to be nearly but not quite anhydrous, and the 
Lil to contain approximately two molecules of 
water of crystallization. Unfortunately this was 
not discovered until much of the work on Lil 
had been completed. Hence, while it was origi- 
nally intended to use 8 per cent Lil solutions, 
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which would have been equinormal with to 
per cent, or 0.6 N KI, the work was actually 
done with 6.7 per cent, oro.§ N Lil. 

The concentration of iodine liberated by ir- 
radiation was determined colorimetrically by 
the starch-iodide method previously de- 
scribed.! It was found that this method con- 
tained a systematic error which was due in part 
to the dissociation of the starch-iodine com- 
pound and in part to optical effects, and was a 
function of the iodine concentration. There- 
fore in the present work correction factors ob- 
tained from known solutions containing differ- 
ent concentrations of iodine, iodide, and acid 
were employed for all determinations on un- 
knowns. As a further precaution the experi- 
ments were so planned that the final concen- 
tration of iodine in the irradiated solutions 
should lie between and 150 per cent of 
that in the standard solution. Hence it is felt 
that no systematic error greater than § per 
cent has entered into the data presented here.* 
The reproducibility of the data is different 
for the different solutions, and will be given 
separately for the different sets of determi- 
nations. 


The celluloid cells described in the previous 
paper were not employed in any of the present 
work, glass containers being used throughout. 
Five cubic centimeters of solution were em- 
ployed for each determination. The solutions 
were exposed to 165 kv. and 200 kv. roentgen 
rays in crystallizing dishes of approximately 
mm. internal diameter, the depth of the 
solution being 3 mm. and the distance, target 
to center of solution, 50 to go cm. For exposure 
to gamma rays from the radium element pack, 
dishes of 30 mm. internal diameter were used, 
the depth of the solution being 7 mm., and the 
distance, radium to center of solution, 7.2 cm. 
lor exposure to gamma rays from radon the 
solutions were placed in the outer of two con- 
centric glass cylinders fused together. The 
radon tube with its filter was placed in a car- 


* Since this article went to press the details of the analytical 
in a paper by Woodard, H. Q., 
Analytical edition, Sept. 15, 1934, 


method have been published 
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rier in the center of the inner cylinder. The 
height of the solution in the outer cylinder was 
approximately 20 mm., the thickness of the 
solution about 4 mm., and the average dis- 
tance from the radioactive source to the center 
of the solution was 9 mm. It is evident that the 
distribution of radiation in solutions exposed to 
gamma rays in this container is very different 
from that in solution exposed in dishes to 
roentgen or gamma radiation from a compara- 
tively distant source. For this reason the effects 
produced in the different types of container 
cannot be compared directly, but different 
effects produced in the same container may be 
compared with each other. 


The radiation settings employed were: 
Roentgen rays from a mechanically rectified 


machine with water-cooled tube, operated at 
the following settings: 


Kv. Ma. Filter 
200 30 

200 30 0.5 mm. Cu 

165 15 ©O.g mm. Cu 


The distance, target to center of solution, 
varied from approximately 50 cm. to go cm. 
Gamma rays from the 4 gm. radium element 
pack, primary filter equivalent to 2 mm. lead, 
secondary filter equivalent to 7 mm. celluloid; 
distance, source to center of solution, 7.2 cm. 
Gamma rays from radon tubes about 1.5 
cm. long of 30-400 me. strength; filter 0.5 
mm. of gold 70 per cent — platinum 30 per cent 
alloy+4 mm. hard rubber+1 mm. glass; dis- 
tance, source to center of solution =9g mm. 


RESULTS 


The work on the decomposition of 
iodides reported in the previous paper was 
based on the assumptions (1) that the con- 
centration of iodine liberated in a given 
solution by irradiation at a given setting 
is proportional to the time of irradiation, 
and (2) that the spontaneous liberation 
of iodine from iodides in acid solution 
which takes place during the course of 
the experiment is independent of the radia- 
tion effect. Since even a small departure 
from these relations would constitute a 
serious systematic error, the validity of 
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the assumptions has been re-examined. 
The proportionality between time of ir- 
radiation at a given setting and concentra- 
tion of iodine liberated has been confirmed 
for all the different types of solution used 
in the present work for at least one roent- 
gen-ray setting, and for some solutions for 
intensities ranging from 2 to 65 r/min. 
The independence of the radiation and 
control reaction has also been confirmed 
over rather wide limits, and it has been 
found that the radiation reaction stops 
as soon as the exposure ends. It was found, 
however, that the radiosensitivity of the 
solutions is altered by the presence of 
impurities which cause a very rapid spon- 
taneous liberation of iodine in the con- 
trols, and by aging of the solutions for four 


Output 
celluloid 180 r 


I mm. min. 
mm. celluloid so-65 r/min. 
mm. celluloid 11-13 r/min. 
mm. celluloid 2— 7 r/min. 
hours or more before irradiation. These 


sources of error were avoided by using 
reagents free from significant impurities, 
and by completing all irradiations within 
two and a half hours after the addition of 
acid to the iodide solution. 

It has long been known that hydrogen 
peroxide is formed and decomposed in 
aqueous solutions by penetrating radia- 
tion, and the effect of roentgen rays on 
these reactions has been studied exten- 
sively by Risse and his coworkers.’ 
Since the formation of hydrogen peroxide 
might play an important intermediate 
part in the effect of radiation on iodides, 
the rates of formation and decomposition 
of H.O, under the conditions of the present 
experiments were studied. It was found 
that the concentration of H,O2 appearing 
in irradiated solutions of 0.05 N sulphuric 
and nitric acids was too small to affect the 
iodide solutions significantly, and that this 
low concentration was due to a low rate 
of formation of H,O2 and not to the early 
establishment of equilibrium between for- 
mation and decomposition. 
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Effect of the pH of the Solutions. 

Figure 1 shows the concentration of 
iodine liberated from solutions contain- 
ing 10 per cent KI, 0.5 per cent starch, 
and different concentrations of acid, when 
exposed to roentgen rays at 200 kv., 0.5 
mm. Cu filter. The concentration of iodine 
liberated is plotted against the pH of the 
initial solution. It is evident that for solu 
tions in H.SO;, HNO; and CH;COOH the 


been kept for two hours in the dark are 
given for comparison. While the repro- 
ducibility of such control solutions 1s poor 
there appears to be little difference in the 
curves for the different acids. It is prob- 
able, therefore, that the rapid increase in 
the radiosensitivity of solutions in HNO; 
with increasing acid concentration is due 
to a specific effect of the nitrate ion, and 
not to the hydrogen ion concentration. 


400 
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Fic. 1. Concentration of iodine liberated by goo r doses of 200 kv. roentgen rays from 10 per cent KI solu- 
tions of different pH values. x =irradiated solutions. 0 =controls. 4 =solutions in nitric acid. B =solutions 
in sulphuric acid. C =solutions in acetic acid. Each point represents a single determination. 


radiosensitivity increases rapidly with acid 
concentration until pH 4 is reached. This 
is in accord with the findings of Kailan® 
working with 8 and y rays. The rapid in- 
crease in sensitivity with decreasing pH 
continues to pH 1.2 for solutions in HNOs, 
but not for solutions in the other acids. 
The shape of the curve for solutions in 
H.SO, is not due to incomplete ionization 
of the dibasic acid, since a curve of the 
same shape is obtained when the concen- 
tration of iodine liberated is plotted 
against—log. conc. acid instead of against 
pH. Curves for corresponding solutions 
which had not been irradiated, but had 


Effect of Different Acids. 

As shown in the previous section, nitric 
acid is more effective than sulphuric and 
acetic acids in promoting the decomposition 
by irradiation of iodide solutions of the 
same pH. The difference was found to be 
much more pronounced in the absence than 
in the presence of air. In a series of experi- 
ments in which solutions which had been 
boiled, cooled and irradiated at 57 r/min. 
under paraffin oil were compared with solu- 
tions which had been aerated and irradi- 
ated with free access of air, exclusion of air 
was associated with an increase of about 
14 per cent in the radiosensitivity of solu- 
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Fic. 2. Concentration of iodine liberated by 165 to 200 kv. roentgen rays of different intensities from i 


lide 


solutions in 0.05 N sulphuric acid. A=25 per cent KI. x =10 per cent KI. + =6.7 per cent Lil. Each 
point represents the average of 12 to 65 determinations. Points in circles represent purified reagents 
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Fic. 3. Concentration of iodine liberated by 165 to 200 kv. roentgen rays of different 


intensities from 


iodide solutions in 0.05 N nitric acid. A=25 per cent KI. =12.8 per cent Bal». x=10 per cent 
KI. +» =6.7 per cent Lil. Each point represents the average of 12 to 65 determinations. Points in circles 


represent purified reagents. 
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tions in nitric acid and a decrease of about 
10 per cent in the radiosensitivity of solu- 
tions in sulphuric acid. For this reason the 
differential effect of nitric acid is more ap- 
parent in solutions which have been ex- 
posed to radiation of high intensity for a 
short time than in solutions which have 
been exposed to radiation of low intensity 
for a long time, since in the former case the 
rate of gas exchange with the air is small 
in comparison with the rate of liberation 
of iodine in the solution (see corresponding 
curves in Figs. 2 and 3). Since special puri- 
fication of KI and starch reduced the radio- 
sensitivity of KI solutions acidified with 
nitric acid, but had little effect on the ra- 
diosensitivity of solutions acidified with 
sulphuric acid, it is possible that the dif- 
ferential effect of nitric acid is due to the 
presence of impurities in the reagents. 


Effect of Concentration of lodide. 


For solutions in 0.05 N sulphuric acid 
and 0.5 per cent starch containing Io per 
cent KI and 25 per cent KI, the concentra- 
tion of iodine liberated by exposure to 
roentgen rays at intensities of 2 to 100 
r/min. is proportional to the concentration 
of KI. On the other hand, for the same 
solutions when exposed to gamma rays 
from radon at intensities which gave ef- 
fects on to percent KI equivalent to those 
produced by roentgen rays at intensities 
of 1.5-7 r/min., the ratio, concentration 
of I liberated from 25 per cent KI: con 
centration of I liberated from Io per cent 
KI, ranged from 1.4 at the lowest intensity 
to 2.0 for the highest. The ratios for solu- 
tions which had been exposed to gamma 
rays from the radium element pack were 


ffectiy 
Substance Conc. atomic number 
Lil so N 36.4 
KI 60 N 37 
KI 1.50 N 43 
Bal 6o N 42.9 
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nearly the same as those for solutions 
which had been exposed to gamma rays 
from radon at an equivalent average in- 
tensity. Results for solutions in_ nitric 
acid showed some anomalies, but when 
specially purified reagents were employed 
the behavior of the solutions in nitric acid 
approximated that of solutions in sulphuric 
acid. The proportionality between con- 
eentration of KI and liberation of iodine 
by roentgen rays does not hold for iodide 
solutions which do not contain starch (see 
cffect of radiation intensity below). The 
mechanism of these relationships is not 
clear. 


Effect of Atomic Number. 


The effective atomic numbers of the 
solutions were calculated by the formula 
N effective = \/ 

/ \ 1 ao a,N; 


---a,Ne' 


where N,, No, etc. =the atomic numbers of 
the elements present, and d2.=the 
weight fractions of the elements. The 
effective atomic numbers of solutions con- 
taining the same concentration of iodide 
and 0.05 N sulphuric or nitric acids differ 
by less than 0.1 per cent and are used in- 
terchangeably. In order to include Bal, in 
the series the comparison of the radio- 
sensitivity of solutions of different effective 
atomic number is made on the basis of solu- 
tions in nitric acid. The ratios given are 
for the effects of gamma rays from the 
radium element pack and for hard roent- 
gen rays at 2 r/min. The anomalies in 
the behavior of solutions acidified with 
nitric acid are thus avoided. 


Relative Relative conc. I liberated 
effective atomic 
number X-rays y-rays 


) 4 
| 
2 


te 


tv 


Krom the fact that 10 per cent KI and 
25 per cent KI liberate the same concen- 
tration of iodine per mole KI after ex- 
posure to roentgen rays, although the 
effective atomic numbers of the solutions 
are different, it appears that the effective 
atomic number of the solution as a whole 
is not an important factor in determining 
radiosensitivity. However, the fact that 
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Kic. 4. Concentration of iodine liberated per | 
mec-min. from iodide solutions by gamma rays 


from radon. A =25 per cent KI. x =10 per cent KI. 
A =solutions in 0.05 N sulphuric acid. B =solu- 
tions in 0.05 N nitric acid. Each point represents 
a single determination. Points in circles represent 
purified reagents. 


the concentration of iodine liberated from 
Lil, KI and Bal, in equinormal solution 
increases with increasing atomic number 
of the cation suggests that this plays 
some part in determining radiosensitivity. 


Effect of Quality and Intensity of Radiation. 


Figure 2 shows the effect of roentgen- 
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ray intensity on iodide solutions in 0.os 
N H.SO, and o. § per cent starch. The con 
centration of iodine liberated per ris 
plotted against log r/min. Each point 


represents the average of 12-65 determi 
nations, the reproducibility at a 
setting being about 
per cent and 25 per cent KI, and 

per cent for Lil. It was not possible to 
obtain so great a range of intensity with 
out change in quality of radiation as may 
be seen from the roentgen-ray settings 
given above. From the fact that the points 
for unfiltered radiation lie on the same 
curves as those for radiation filtered by 
0.5 —- 1.7 mm. Cu, however, it appears that 
the radiosensitivity of iodide solutions is 
not greatly influenced by such differences 
in quality as were employed here. 

It is evident that the radiosensitivity 
per roentgen increases greatly with di 
minishing intensity of radiation, the effect 
per roentgen being 4 to § times as great 
at 2 r/min. as at 180 r/min. Similar re 
sults were obtained for corresponding so 
lutions in HNOs, but here the effect of in 
tensity of radiation is partly masked by 
the effect of exposure to air which was 
discussed above. Curves for the effect of 
radiation intensity on solutions containing 
10 and 25 per cent KI and 6.7 per 
Lil are given in Figure 3 for comparison 
with the curve for 12.8 per cent Bal». The 
latter substance shows no change in radio 
sensitivity with change of radiation in 
tensity over an intensity range of 10 to 
180 r/min., but at 2.3 r/min. its radiosens! 
tivity is nearly twice as great as at higher 
intensities. While the reproducibility of 
experiments with Bal. is poor (+6~—13 per 
cent), it is felt that the difference in 
radiosensitivity at low intensities is a real 
one, and shows the importance of studying 
radiation effects over a wide intensity 
range. 


given 
per cent for 


cent 


It was not possible to expose solutions 
to gamma rays from the radium element 
pack over a wide intensity range without 
prolonging the experiments unduly. Hence 
comparisons of the effects of gamma rays 
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at different intensities were carried out 
by exposure of solutions to gamma rays 
from radon tubes in the cylindrical con- 
tainer described above. Tubes of different 
initial strengths were used, and each tube 
was employed for several days. Figure 4 
shows the results of these experiments for 
four different solutions. The concentration 
of iodine liberated per 100 mc~—min. is 
plotted against the tube strength in mil- 
licuries. Each point on the curve repre- 
sents a single determination. The repro- 
ducibility nitric acid is 
poor, and there are significant differences 
in the radiosensitivity of 


for solutions in 


solutions of 
purified and ordinary reagents. However, 
it is evident that, for gamma rays as for 
roentgen rays, the radiosensitivity of the 
four solutions increases with decreasing in- 
tensity. 

A probable explanation of the intensity 
effect is that, at high radiation intensities, 
a large fraction of the ions produced by 
the radiation recombine without producing 
permanent chemical change, while, at low 
intensities, a much larger proportion of the 
ions is utilized. One method of testing this 
hypothesis is to compare the radiosensi 
tivity of solutions of iodides in the pres- 
ence and in the absence of starch. Starch 
combines reversibly with neutral iodine to 
form a fairly stable large molecule com- 
pound. Such combination would tend to 
increase the concentration of iodine ap- 
pearing in an irradiated iodide solution 
either by displacing the chemical oxida- 
tion-reduction equilibrium or by so re- 
ducing the mobility of the iodine that its 
chance of meeting free electrons would be 


diminished. In the latter case the effect of 


starch would be greater, the higher the 
radiation intensity and the greater the 
iodide concentration, while in the former it 
would be more nearly constant. To test 
this, solutions containing 10 and 25 per 
cent KI, and 0.05 N sulphuric and nitric 
acids, with and without 0.5 per cent 
starch, were irradiated with roentgen rays 
at different intensities. 
Ley 


After irradiation 
2 per cent starch was added to 


te 


each ¢ c.c. of the solutions irradiated with- 
out starch, and 1.67 c.c. of water to each 


. C<. of the solutions irradiated with starch 
and the solutions read in the colorimeter. 
The results for solutions acidified with 
sulphuric acid were as follows: 


Intensity Ratio—Conc. I liberated with starch 
r/min. Conc. I liberated without starch. 
Krom 10% KI Krom 25% KI 
4.3- (3 €xpts. ) I .06 (4 expts.) 
57 65 i. (7 expts. I .26 (6 expts.) 
1.46 (2 expts.) 


Similar results were obtained with solu- 
tions in nitric acid, but reproducibility was 
poor. It is evident that the presence of 
starch increases the radiosensitivity of 
both 10 and 25 per cent KI solutions, and 
that the increase is greater, the higher the 
radiation intensity and iodide concentra- 
tion. This is in accord with the recombina- 
tion theory. It is also evident that, in the 
absence of starch, the ratio of the con- 
centration of iodine liberated from 25 per 
cent KI to the concentration of iodine 
liberated from Io per cent KI is dependent 
on radiation intensity. 


SUMMARY 


The decomposition of KI in acid solu- 
tion by roentgen rays is a function of the 
pH of the solution but is not directly pro- 
portional to the pH. The non-oxidizing 
sulphuric and acetic acids give solutions 
of the same radiosensitivity at the same 
pH but nitric acid increases the sensitivity 
through secondary effects. There is evi- 
dence that the formation of H.Oz in the 
solutions during irradiation is not an im- 
portant factor in the decomposition of the 
10dides. 

The concentration of iodine liberated by 
roentgen rays at intensities of 2-65 r/min. 
from solutions containing 0.05 N HSQO,, 
0.§ per cent starch, and Io per cent KI 
and 25 per cent KI is proportional to the 
initial concentration of KI. The concen- 
tration of iodine liberated per mole KI 
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from the same solutions by gamma rays is 
less the more concentrated the solution. In 
the absence of starch the KI/I ratios are 
different. 

The concentration of iodine liberated by 
gamma rays and by roentgen rays at 
r/min. from Lil, KI and Bal, at approx- 
imately equinormal concentrations in 0.05 
N HNO; solution depends to some extent 
on the atomic number of the cation. 

The concentration of iodine liberated 
per unit of radiation by 165-200 kv. roent- 
gen rays and by gamma rays from 6.5 per 
cent Lil, 10 per cent KI and 25 per cent 
KI in 0.05 N sulphuric and nitric acid solu- 
tions increases with decreasing intensity of 
radiation. This renders the reaction un- 
suitable for the measurement of radiation, 
but gives confirmation to the theory of re- 
combination of ions. The sensitivity of 
these solutions to 165-200 kv. roentgen 
radiation is apparently independent of 
changes in quality corresponding to a 
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change in filtration from 1 mm. celluloid 
to 1.67 mm. Cu. The relative sensitivity 
of the different solutions to roentgen and 
gamma rays is not the same, however. 

I wish to express to Dr. G. Failla of this Hospital 
my appreciation of his assistance and advice « 
the course of this work. 
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HE recent articles of Landauer! and of 

Meyer? have prompted me to call at- 
tention once more to the fact that we can- 
not, in general, expect a given number of 
roentgens to produce the same eftect re- 
gardless of wave lengths. 

Obviously, any effect, whether physical 
or biological, is produced by that part of 
the energy which is truly absorbed in the 
volume under consideration. The energy 
which goes on through and the energy 
which is removed from the beam by scat- 
tering can have noeffect within the volume, 
but radiation which is scattered into the 
volume from adjacent volumes can and 
does have an effect, and this is why the 
energy absorbed in a given volume of 
tissue is not in general proportional to the 
number of roentgens at different wave 
lengths. 

The definition of the roentgen requires 
that any contribution from adjacent vol- 
umes be avoided and in the open air 
chamber or in experiments with the eggs 
of the fly, or other small biological samples 
in air, this condition may be fulfilled al- 
most completely, while it is not fulfilled 
in other methods of measuring or using 
roentgen rays. The contribution from ad- 
jacent volumes may be very large when 
large volumes of tissue are irradiated. 

If we wish to calculate the energy which 
is truly absorbed in any given case we 
must first decide what the appropriate ab- 
sorption coefficient is for the case. There 
are three cases of particular interest in 
radiology. First, absorption of a narrow 
beam in air, flies’ eggs and other thin 
layers of light material suspended in air; 
second, absorption of a wide beam in the 
interior of a large body; third, absorption 
of a wide beam in a superficial layer of a 
large body. The appropriate absorption co- 
efficient in the first case is by definition 


the true absorption coefficient, while in 
the second case it is more nearly the total 
absorption coefficient. For very soft roent- 
gen rays the true absorption coefficient is 
equal to the total absorption coefficient, 
but at 100 kv. it is less than 20 per cent of 
the total and at 1,000 kv. it is between 40 
and 50 per cent. It is this somewhat com- 
plex relation between the true and total 
absorption coefficients which is responsible 
for the lack of parallelism between roent- 
gens and biological effects. 

Case three is intermediate between one 
and two and is of interest if we wish to 
calculate the absorption in skin or in a 
protecting wall. The appropriate absorp- 
tion coefficient in this case is the true ab- 
sorption coefficient plus a coefficient which 
takes account of the contribution of 
energy from the underlying tissue. In an 
earlier paper® I have treated this case in 
some detail and have calculated the 
number of roentgens required to produce 
an erythema at different voltages. The re- 
sults were plotted in Figure 2. 

As an illustration let us consider the 
effects of two beams of roentgen rays of 
wave lengths corresponding to 100 kv. and 
400 kv. respectively. These are approx- 
imately the wave lengths obtained by 
operating a roentgen tube at 200 kv. in the 
first case and at 800 kv. in the second, and 
using heavy filtration. 

At 100 kv. one roentgen represents a 
total energy of 3,500 ergs per cm.? while at 
400 kv. one roentgen represents only 2,800 
ergs per cm.” The reason for the lower value 
at 400 kv. 1s that the true absorption co- 
efficient in air is greater at 400 kv. than at 
100 kv. If we now let these two beams fall 
on the skin of a patient we find that 0.8 
per cent of the total energy at 100 kv. is 
absorbed in the first millimeter below the 
surface, while at 400 kv. only o 


5 per cent 


| 
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is absorbed in such a 
layer. The reason for this is that in the 
skin, energy is absorbed not only propor- 
tional to the true absorption coefficient, 


of the total energy 


but there is an additional contribution of 


due to radiation scattered back- 
ward from the underlying tissue and the 
appropriate absorption coefficient for this 
case is smaller at 400 kv. than at Ioo kv. 

We see then that at 100 kv., 28 ergs 
(0.8 per cent of 3,500) are absorbed in the 
first millimeter, while at 400 kv. only 14 
ergs (0.5 per cent of 2,800) are so absorbed, 
i.e. just one-half as much, when one roent- 
gen is delivered in each case. It is clear that 
if 500 roentgens at 100 kv. will produce a 
certain skin reaction, we must expect that 
1,000 roentgens will be required to pro- 
duce a similar reaction with 400 kv. roent- 
gen rays, providing other things are equal 
and the reaction depends only on the total 
energy absorbed in the skin. 

We should like to be able to calculate 
the absorption per cm.’ at any depth below 
the surface but unfortunately the problem 
is too complicated to be treated math- 
ematically. The appropriate absorption co- 
efficient for this case would be approx- 
imately the total absorption coefficient 
but the radiation is degraded so rapidly 
below the surface that we do not know 
what equivalent wave lengths to use in the 
calculations. We can, however, compare 
the total energy delivered to the body 
the two cases considered when equal skin 
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effects have been produced. At 100 kv. the 
skin reaction is produced by 500 roentgens 
representing 500 X3,500 =1,750,0 ergs 
per cm.” At 400 kv. a similar reaction is 
produced by 1,000 roentgens representing 
[ ,000 X 2,800 = 2,800,000 ergs per cm.” This 
means that with the higher voltage we have 
delivered 60 per cent more energy into the 
body as a whole when the same skin re 
action has been produced. Since the total 
absorption coefficient is smaller at 400 kv. 
than at 100 kv., a greater fraction of this 
greater amount of energy will be absorbed 
at a greater depth, while near the surface 
the absorption is the same in the 
cases. 


two 


then to conclude, as 
that there is no advantage, 
and probably even harm, in using hard 
roentgen rays or radium rays for super 
ficial and intermediately 
unless other factors, not here considered 
and about which little, if anything is 
known, play a deciding part in the 
lem. 


It is reasonable 
Meyer does, 


located lesions, 


pre yb 
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THE RADIOLOGIST AND THE HOSPITAL* 


PITTSBURGH, 
HE marked increase in the number.and 
size of hospitals in all urban communi 

ties and the insistent demands of self-con 

stituted or other authorities inspecting 
these hospitals that the roentgenological 
departments must be equipped with the 
newest, most elaborate and most expensive 


apparatus has resulted in the transfer of 


the majority of radiological practice from 
physicians’ offices to the hospitals. The 
operation of economic laws makes. this 
movement irresistible. It has been taking 
place so gradually that we hardly notice it, 
but a little thought will convince one that 
it is a fact. If it 1s a fact, the hospital 
roentgen department will become of in 
creasing importance to the radiologist from 
now on. 

One might perhaps seriously question 
whether the expensive equipment 
which even the least prosperous hospital 
feels it must have is absolutely essential for 
good radiological practice. 


very 


I am rather intrigued by the statement 


of W. E. Chamberlain,! “I prefer a lot of 


old junk in the basement in full charge of a 
competent radiologist, to a beautifully ap 
pointed and spacious department where 
the control rests with the hospital and 
where the radiologist is selected because he 


can be hired for less than it would cost for 


a qualified man.” However, we have en 
couraged manufacturers to build us beauti 
ful and expensive apparatus and we have 
persuaded our hospitals to buy it. As a con 
sequence, hospitals, and in a larger sense, 
the specialty of radiology, are saddled with 
this overhead. 

The hospitals have no alternative except 
to make an effort to amortize and since 
they are lay organizations not bound by 
medical ethics, naturally their ideas of in 


1 Chamberlain, W. E. Radiology as a medical t 
Am. M. Ass., Ig 30, 92, I I 5 
President’s Address before the Thirty-fifth Annual Meeting 


G. W. GRIER, M.D. 


PENNSYLVANIA 


Ar 


creasing income from the roentgen depart- 
ment may not always meet with the ap- 
proval of radiologists. I believe it is this 
fact which is largely responsible for the 
clashing of interests between hospitals and 
radiologists which has undoubtedly been 
increasing in recent years. 

The depression has naturally intensified 
this as neither doctor nor hospital has been 
immune to the general curtailment of 1n- 
come. 

However, it would be a catastrophe if 
mutual misunderstandings were to arouse 
serious conflict between radiologists and 
hospitals. Not only is each dependent on 
the other, but their interests are identical 
and it is with the hope of preventing bitter- 
ness between them that I present this mat- 
ter to you. 

The radiologist is perhaps too jealous of 
his standing as a medical specialist. How- 
ever, when one considers the long list of 
martyrs who made that specialty possible 
and the vast amount of effort that must 
have been expended to bring about the 
rapid development of radiology, not equal- 
led in any other branch of medicine in the 
last three decades, may not the radiologist 
be excused for a little nervousness if he 
feels the integrity of his specialty is being 
threatened? 

In such a situation I think a plain state- 
ment of our beliefs as to the proper and 
ethical relationship between radiologists 
and hospitals should be made by the 
American Roentgen Ray Society, the pio- 
neer radiological society on this Continent. 
Such a statement I believe would tend to 
clear up misunderstandings and would be 
welcomed by radiologists and _ hospitals 
alike. 

The American Medical Association has 
already made several decisions which are 
definite and fundamental. I quote from the 
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Bulletin of the American Medical Associa- 
tion for June, 1934: “Be it resolved, That 
the House of Delegates in convention as- 
sembled believes that the practice of radi- 
ology, whether for diagnostic or therapeu- 
tic purposes, constitutes in fact the prac- 
tice of medicine, and be it further Resolved 
that if it is the opinion of the Attorney 
General that non-medical technicians prac- 
ticing radiology are violating the present 
laws, steps be taken to institute legislation 
which will include radiology in the practice 
of medicine and to limit diagnostic or 
therapeutic X-ray work to the direct and 
active supervision and control of duly li- 
censed physicians and dentists.”’ This reso- 
lution was approved. 

Again in the “Essentials of an Approved 
Department of Radiology or Roentgenol- 
ogy”’ sponsored by the Council on Medical 
Education and Hospitals of the American 
Medical Association, Radiology is defined 
as a branch of medicine and a competent 
Radiologist is described as a graduate of an 
approved Medical School, licensed to prac- 
tice medicine in his state, of good standing 
in the medical profession and having had 
special training which is described. It 
states further: “He shall have complete 
charge of the department with responsibility 
for all examinations and treatments.” 

I make the above specific quotations be- 
cause of an effort on the part of some hos- 
pitals to divide the practice of radiology 
into a technical part which includes the ac- 
tual examination of the patient, and a 
medical part which consists of an inspec- 
tion of the roentgen film. While this may 
seem ludicrous to many radiologists, the 
question cannot be dismissed without com- 
ment since no less a person than the Execu- 
tive Secretary of the American Hospital 
Association, Dr. Bert W. Caldwell, in a re- 
cent address to the American College of 
Radiology said, ““The mechanical operation 
of the laboratory should be the concern of 
the hospital and the roentgenologist should 
be interested only to the extent of seeing 
that its operation is satisfactory in every 
respect and so equipped as to enable him 
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to do his best work for the patient in the 
hospital.”” A careful perusal of Dr. Cald- 
well’s address convinces one that he is not 
critical of radiologists, but, on the con- 
trary, sympathetic to their best interests. 
As a matter of fact, he protests that the 
hospitals have no desire to enter the prac- 
tice of radiology in competition with radi- 
ologists, or to exploit them in any way, an- 
other matter of critical importance to our 
specialty. However, that one occupying so 
important a position in hospital organiza- 
tion as Dr. Caldwell should so misunder 
stand the functions of a radiologist as to 
believe that the technical procedures can 
be carried on successfully on an independ- 
ent basis by non-medical persons is a mat 
ter of serious concern. One wonders if he 
holds similar views regarding the technical 
procedures of a surgeon. 

Undoubtedly radiologists are to blame 
for this attitude regarding roentgen-ray 
technicians who were first helpers in a 
literal sense and are still so in principle. 
What the outsider fails to realize is the su- 
pervision that is actually there from con- 
stant daily direction, instruction, correc- 
tion, etc., which makes it possible for the 
technician to carry out the radiologist’s 
wishes even though he may not be in the 
same room all the time. 

If the technical and medical procedures 
of radiology were separated into independ- 
ent functions the specialty would disappear 
with the present generation of radiologists 
who are entirely familiar with technical 
procedures themselves, since interpretation 
of films without perfect familiarity with all 
the technical causes of shadows seen can- 
not be carried out successfully, and the per- 
formance of technical processes with no 
idea of what they are meant to accomplish 
would result not only in a total absence of 
progress, but a gradual loss of the knowl- 
edge already possessed. 

I believe this Society should make an un- 
equivocal statement that the practice of 
radiology includes all the processes which 
may have to be carried out in order to give 
a radiological opinion or apply radiation 


2 
39 


No. 2 


for treatment, regardless of what individ- 
uals he may wish to employ to assist him, 


and further that the technical processes of 


radiological procedure should not be car- 
ried out by non-medical persons except un- 
der the direct supervision of a physician or 
dentist. 

Another matter of first importance which 
has been the cause of endless controversy 
is thequestion of remuneration for radiolog- 
ical work done in hospitals. As the amount 
of this work is increasing all the time this 
subject becomes constantly more vital. 
is a subject that is generally avoided for 
many reasons, most of which are good ones. 

In a country as large as ours, customs 
vary so much that what may be right and 
proper in one community is frowned on in 
another, and this applies particularly to the 
business side of medical practice. For this 
reason it is obvious that no one plan pro- 
viding for recompense to the radiologist for 
his hospital practice could be expected to 
fit all circumstances. 

However, the Society might approve all 
of the plans in common use which it con- 
siders satisfactory; or, it might invest its 
Committee on Hospital Relations with 
power to approve or disapprove any plan 
which was submitted to it. I have no preju- 
dice in regard to this matter. 

There are certain principles which are 
fundamental and should be adhered to. 
The first of these is that exploitation of the 
radiologist must not be condoned. I be. 
lieve everyone understands what is meant 
by the word “exploitation,” but in order 
that there shall be no misunderstanding, in 
this case it refers to the deliberate intent 
of a hospital to conduct its roentgen-ray 


department so as to make a profit out of 


the services of the radiologist. 

[ call attention to an amendment to the 
Principles of Medical Ethics which was 
adopted by the House of Delegates of the 
American Medical Association at the 1934 
meeting in Cleveland. This is an addition 
to the Section on Contract Practice: 

“Section 4. It is unprofessional for a 
physician to dispose of his professional : 
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tainments or services to any lay body, or- 
ganization, group or individual, by what- 
ever name called, or however organized, 
under terms or conditions which permit a 
direct profit from the fees, salary or com- 
pensation received to accrue to the lay 
body or individual employing him. Such a 
procedure is beneath the dignity of profes- 
sional practice, is unfair competition with 
the profession at large, is harmful alike to 
the profession of medicine and the welfare 
of the people, and is against sound public 
policy.” 

On the other hand, the hospital should 
not be expected to sustain a loss from the 
operation of its roentgen-ray department 
unless the proportion of charity work 1s so 
great that it is obviously impossible to 
break even. Under these circumstances it 1s 
manifestly unfair to rob the radiologist in 
order to make up for the large amount of 
charity. After all, the hospital gets the 
credit for doing this charity and not the 
ri idiologist. In some communities, hos- 
pitals receive appropriations based on this 
charity, so that it is eventually partially 
paid for at least. 

These two general principles, non-ex- 
ploitation of the radiologist, and recom- 
pense to the hospital to cover the cost of 
operation of the department, should be the 
basis of any equitable plan of operation. 

In the main there are three systems 
which are in common usage: 

The radiologist decides upon and col- 
lects his fee and either pays the hospital 
a stipulated sum (either in bulk or per pa- 
tient) for the upkeep of the department, or 
the hospital collects a separate fee from the 
patient for this purpose. 

The hospital and the radiologist di- 
vide the income at an agreed percentage, 
the intention being that the hospital shall 
receive a sufficient income to pay for main- 
tenance. 

The hospital pays the radiologist a 
salary and collects and retains all fees. 

All of these plans have their drawbacks 
and their good points. Under the first plan, 
it is often difficult for the radiologist to col- 
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lect his fees. The patient is often too ill to 
be approached regarding the matter of fees 
and is usually not accompanied by any 
relative responsible for the bill. When the 
patient’s bill is paidat the hospitaloftice the 
radiologist is not present and if the hospital 
collects at that time a maintenance charge 
and gives a receipt for “x-ray,” the chance 
of the radiologist collecting his bill after the 
patient goes home is very slim. 

The second plan is often objected to as 
being beneath the dignity of a physician 
and there is much room for argument as to 
a fair and proper division of income. It has 
the advantage over a fixed salary of aftord- 
ing incentive for an ambitious man to build 
up a practice. 

The third plan affords the most oppor- 
tunity for exploitation and unethical prac- 
tices. If a hospital employs a physician and 
hires out his services at a profit, this is not 
only exploitation, but the hospital also en- 
ters the practice of medicine in doing so. In 
the strictest sense this is illegal. 

There are undoubtedly circumstances 
where a fixed salary is the only feasible 
plan, but where this is done the hospital 
should not take outside patients for x-ray 
work. If outside work is done the case 
should be considered as a private patient 
of ‘the radiologist. 

In a set of resolutions adopted by the 
British Medical Association and the British 
Institute of Radiology and published in the 
British Fournal of Radiology for May, 1930, 
the following appears: “‘A hospital situated 
in a district where there are qualified medi- 
cal practitioners carrying on in private the 
practice of radiology, should not provide 
radiological services for any patient able to 
pay private fees for such services.”’ 

Undoubtedly the hospital situation in 
England differs from that in this country 
and the above ruling appears to us rather 
drastic. 
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I believe the proper ruling in this country 
should be as I stated above, namely, that 
outside patients coming to the hospital for 
roentgen examination should be considered 
as private patients of the radiologist. 

I believe that the great majority of hos- 
pitals respect their radiologist and have no 
intention of treating him unfairly or un- 
justly. 

Unfortunately, the large amount of 
money which is often invested in roent 
gen-ray equipment and the constant ex- 
pense for maintenance and help, including 
the technicians who, in the mind of the hos 
pital superintendent actually do the work, 
place this department on a different footing 
from the other departments 1n a hospital. 

Unfortunately for the radiologist, hos- 
pital managements have come to consider 
roentgen-ray work as a function of hos 
pitalization instead of medical practice 
which it really is. When they see their own 
lay employees doing all the actual physical 
work of the department, it is not difficult 
to understand their desire to make a spe 
cial charge for this work. 

It may be a little difficult to convince 
hospital managements that the charge 
made for roentgen examinations is a pro- 
fessional fee. Many have the idea that the 
roentgenologist’s fee is for inspection of the 
film only and I think we are partly to blame 
for that attitude. A plain statement from 
this Society regarding this point might do 
much to clear up this situation. 

The development of the science of radi- 
ology has extended into so many fields and 
the demand for roentgen-ray work has in- 
creased so rapidly that the radiologist has 
had little time for anything except the 
purely scientific aspects of his specialty. 
Perhaps the time has arrived when he must 
give a little thought to the practice of that 
specialty, or there will be no specialty left 
for him to practice. 
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THE AMERICAN RADIUM SOCIETY 

President: William H, Cameron, New York City; 
President-Elect: G. W. Grier, Pittsburgh, Pa.; zs¢ 
Vice-President: Maurice Lenz, New York; 2d Vice- 
President: Lawrence Pomeroy, Cleveland, Ohio; 
Secretary: E. H. Skinner, 1532 Professional Bldg., 
Kansas City, Mo.; Treasurer: Zoe H. Johnston, 
Jenkins Arcade, Pittsburgh, Pa. 

Executive Committee: Sanford Withers, Chairman, 
Denver, Colo., E. C. Ernst, St. Louis, Mo., R. H. 
Stevens, Detroit, Mich. 

Program Committee: G. W. Grier, Chairman, 
Jenkins Arcade, Pittsburgh, Pa., Maurice Lenz, New 
York, Frank E. Adair, New York, 

Publication Committee: E. H. Skinner, Chairman, 
Kansas City, Mo., Bundy Allen, Tampa, Florida, 
W. R. Brooksher, Ft. Smith, Ark. 

Research and Standardization Committee: G. Failla, 
Chairman, New York, J. L. Weatherwax, Philadel- 
phia, Pa., B. F. Schreiner, Buffalo, N. Y. 

Education and Publicity Committee: G. E. Pfahler, 
Chairman, Philadelphia, Pa., H. H. Bowing, Roches- 
ter, Minn., Henry Schmitz, Chicago, III. 

Representatives on The American Board of Radi- 
ology: Henry Schmitz, Chicago, R, H. Stevens, De- 
troit, H. K. Pancoast, Philadelphia. 

Committee on Arrangements: W. S. Newcomet, 
Chairman, Philadelphia, G. M. Dorrance, Phila- 
delphia, E. P. Pendergrass, Philadelphia. 

20th Annual Meeting: Atlantic City, N.J., June 
1O-II, 1935. 
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THE FUTURE TRAINING OF THE RADIOLOGIST 


WO events of considerable signifi- 

cance in the development of radiology 
have occurred during the past two years. 
One was its recognition as one of the 
twelve specialties in medicine by the Ad- 
visory Board for Medical Specialties. The 
second was the organization by the na- 
tional radiological societies of the Ameri- 
can Board of Radiology and the inaugura- 
tion of its function at the Cleveland meet- 
ing of the American Medical Association 
in June, 1934. This Board has very wisely 
decided not only to judge the fitness of an 
applicant for its certificate but also to out- 
line certain requirements as to training 
which a candidate must fulfill before he is 
properly prepared to appear for examina- 
tion. These requirements, plus the sub- 
mission of a thesis and the passing of an 
examination before the faculty, are iden- 
tical with those of some universities for the 
Doctor of Medical Science degree. They 
are in line with those of national examin- 
ing boards in other specialties. In brief, 
they include a degree in medicine from an 
approved medical school, an internship in 
medicine and/or surgery in a recognized 
hospital and, finally, three years of special 
training in radiology in an approved hos- 
pital. The Board prescribes that two of 
the three years shall be spent in practical 
work in roentgen diagnosis and in roent- 
gen and radium therapy, and one year in 
the basic medical sciences (anatomy, physi- 
ology and pathology). As far as appear- 
ances before the Board are concerned, 
these requirements are to be in affect in 
1938. It behooves those who have been 
training young radiologists to pause a 
moment to think over the significance of 
these requirements and to plan out the 
best arrangement of time for the proper 
development of the candidate. It seems 


worth while to set forth for consideration 
certain problems which might arise. 

In the first place, the candidate must 
be carefully selected for his mental ability, 
personality and probable adaptability to 
radiology. In the past too many men of 
doubtful qualifications have been allowed 
to take training in it and too many mis- 
fits in medicine have turned to it as a 
means of making a living after they have 
failed in other branches. Certainly, too 
much care cannot be taken in the selection 
of future radiologists. 

What should be the relation of the can 
didate to the university and/or the hos- 
pital? It seems reasonable to classify him 
as a “Fellow,” as is now done in other 
lines, and to call his course of training a 
“Fellowship in Radiology.” If possible, the 
Fellow should be a Resident in a hospital 
with an active radiological service; in 
that way he may keep in closer contact 
with general hospital activities, 
rounds, operations, necropsies, etc. 

What should be the arrangement of 
work during the three years? Opinions may 
differ on this question. To the writer it 
seems important for the candidate first 
to receive sufficient training in radiology 
to give him a point of view in his path 
ology, to enable him in addition to cellular 
changes, thickenings, etc., to see disease 
processes in terms of possible densities and 
disturbed physiology as manifested by 
roentgen methods and to determine the 
mechanism of the production of roentgen 
shadows. He can accomplish this correla 
tion much better after some experience in 
roentgenology. A desirable sequence might 
be: first, a year of roentgen diagnosis, 
second, a year of pathology (with, if pos 
sible, work in the departments of anatomy, 
physiology and physics), and a third year 
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of radiotherapy, maintaining as much con- 
tact as possible with diagnostic work. 
Roentgen diagnosis and radiotherapy might 
be alternated in periods of six months in 
the first and third years. Where it seems 
desirable to run the training in diagnostic 
roentgenology simultaneously with that in 
radiotherapy, the year devoted to the 
medical could be inter- 
polated between the other two. It seems 
logical to believe that the candidate will 
get more out of his time spent in pathology 


basic sciences 


for having had some training in radiology 
first. 

Finally, what should be the stipend of 
the Fellow in Radiology? It should be 
suficient to supply food, shelter and 
clothes. If he does not live in a hospital as 
a resident, the cash recompense will have 
to be large enough to furnish mainte 
nance. The amount of money necessary to 
this end may vary slightly in different 
communities. It may be advisable to in- 
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crease it slightly in the second and third 
years. As a general rule, it would seem ad- 
visable to handle the financial side of the 
fellowships in radiology in any institution 
in the same way as those in medicine, 
surgery, ophthalmology, etc. 

It seems desirable for the heads of de- 
partments of radiology in teaching institu- 
tions to discuss and agree on certain broad 
general principles ot procedure. Anything 
suggesting competition in financial awards 
to Fellows should be avoided. Radiology 
has become of such vital importance in 
medicine that no stone must be left un- 
turned to attract to it the best men in the 
medical profession, to give them the best 
possible training and to protect them from 
exploitation, to the end that the work in 
general will be of the highest possible 
quality. If this is accomplished, there need 
be no fear for the place of radiology in 
medicine. 


Ross GOLDEN 
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CURTIS HERMAN JENNINGS 
1876-1934 


SPECIALLY the older members of 

the American Roentgen Ray Society 
will feel a great loss on learning of the 
death of Dr. Curtis Jennings. He was one 
of the group that formed the memorable 
meeting at Niagara Falls in the summer of 
1906, which marked the end of the ro- 


mantic First Decade of Roentgenology, 
whereof much has been eloquently written. 

Doctor Jennings was born in Brookfield, 
Massachusetts, in 1876, a son of Calvin 
and Anna Maria (Gilbert) Jennings. His 
early boyhood was passed in South Da 
kota, but on the return of his parents to 
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New England he entered school at Spring- 
field, Massachusetts, where his pre-medical 
education was acquired. From the moment 
of his entrance into the field of Medicine, 
his life became singularly active. Entering 
the medical school of Western Reserve 
University in 189s, after three years of 
study he relinquished his work to enlist in 
the Navy at the beginning of the Spanish 
American War. He served for six months 
as gunner’s mate on the U.S.S. “Prairie,” 
which was notably engaged at the battle 
of Santiago. For his gallant participation 
in this encounter, Jennings received the 
“Admiral Sampson Medal.”’ 

After the War, Doctor Jennings promptly 
re-entered Medicine, and received his de- 
gree from the medical school of Baltimore 
University in 1902. During the course of 
varied activities in the medical field, he 
had become so strongly attracted by the 
promise to medical science offered in the 
roentgen rays, that he undertook, in New 
York City, a post-graduate course of in 
struction in roentgenology. In 190s, he 
established himself in the city of Fitch 
burg, Massachusetts, to pursue the prac- 
tice of radiology. 

The early work of Jennings in Fitchburg 
was that of the pioneer, sharing the 
pioneer’s common lot of triumph and of 
disappointment. He was actively con 
nected with the installation of the roent 
gen laboratory at the Burbank Hospital 
and his long association with this institu 
tion ended only with his death. Many of 
the smaller hospitals outlying in the vicin 
ity of Kitchburg were dependent on his 
supervision for their efficiency in practical 
radiology. These combined activities laid 
a heavy weight of responsibility upon his 
shoulders, the endurance of which was a 
marvel to his friends. His patriotic spirit 
found spontaneous outlet when, at the 
outbreak of the Great War, he offered 
himself as /ocum tenens to a grateful col- 
league about to depart for France. Added 
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to the already weighty burden of his own 
duties, this generous act involved great 
expenditure of time and energy, but the 
task was cheerfully discharged until term- 
inated by the one agency that could end 
it—his own enlistment. 

The service of Curtis Jennings in the 
Great War was simply a renewed oppor- 
tunity for the exercise of the type of al- 
legiance and devotion that in him was 
second nature. His experience in the Old 
Navy together with his skill as a radiol- 
ogist made this service of double value. As 
| ieutenant-Commander, his direction gave 
outstanding impetus to the _ radiologic 
activities of the Naval Station at New 
London, Connecticut, and here the cessa- 
tion of hostilities brought to an end his 
honorable career in two wars. 

His affiliations with medical organiza- 
tions were many—as its President and in 
constant support and cooperation he 
served faithfully the New England Roent- 
gen Ray Society, but for none did Jennings 
show more enduring loyalty than the 
national organization he joined so long 
ago—the American Roentgen Ray Society. 
His presence at its annual meetings was 
constant. He spoke rarely; his advice was 
not given except when sought, but his 
opinion as to procedure was sound, espe- 
cially at that earlier day when vexed ques- 
tions were often rife. A later parliamentary 
motion that resulted in giving the Leonard 
Prize its name was partially the outcome 
of an appeal to his judgment. 

A calm, soft-spoken, clear-thinking man. 
A man who yearly carried back to a small 
community the principles and ideals of 
practice for which this Society stands, to 
be disseminated by him throughout the 
wide area of his professional ministrations. 
The seed he sowed was good seed, and he 
cast it forth with a firm hand. The strength 
of that which sprang up is the strength of 
New England Roentgenology today. 

Percy Brown 
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Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep STATES OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. E. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Atlantic City, N.J., 
Sept. 24-27, 1935. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. B. H. Orndoff, 2561 N. Clark Street, 
Chicago, Ill. Annual meeting: Atlantic City, N.J., 1935. 

Section oN AMERICAN MEDICAL 
Secretary, Dr. J.T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Atlantic City, N.J., June 10-14, 
1935. 

RaDIOLocIcaL Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., 
Syracuse, N.Y. Annual meeting, 1935, to be announced. 

RADIOLOGICAL Section, BALTIMORE MEDICAL Society 
Secretary, Dr. W.B. Firor, 1100 N. Charles St., Baltimore. 
Meets third Tuesday each month, September to May. 

Rapio.ocicat Section, Los ANGELES County MEDICAL 
Society 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the fourth Wednesday of each month at the California 
Hospital. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. H. J. Walton, 104 W. Madison St., Balti- 
more, Md. Annual meeting, St. Louis, Mo., Nov. 19-22, 
1935. 

Brook.yn RoeEnTGEN Ray Society 
Secretary, Dr. A. L. Voltz, 115 Myrtle Ave., Richmond 
Hill, N.Y. Meets monthly on first Tuesday, October to 
April. 

BuFFALo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N.Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN Society 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CincinNATI RADIOLOGICAL SocIETY 
Secretary, Dr. H. G. Reineke, General Hospital, Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND Society 
Secretary, Dr. Otto Glasser, Cleveland Clinic. Meetings 
are held at 6:30 p.m. at the Cleveland Chamber of Com- 
merce Club rooms on the fourth Monday of each month 
from October to April, inclusive. 

Detroit RoentTGEN Ray anp Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne Country Medical Society Building. 

Fioripa Society 
Secretary, Dr. F. J. Payton, Miami Beach, Florida. 
Meetings held twice a year, May and November. 

RADIOLOGICAL Society 
Secretary, Dr. H. W. Grote, 219 N. Main St., Blooming 
ton, Ill. Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. J. N. Collins, Indianapolis, Ind. Annual 
meeting each February 22 in Indianapolis. 

MicHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. S. W. Donaldson, St. Joseph’s Mercy 
Hospital, Ann Arbor, Mich. Three meetings a year, Fall, 
Winter, and Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting designed 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne. 
apolis, Minn. 

New EnGLanp RoentcGEN Ray Society 
Secretary, Dr. Thomas R. Healy, 370 Marlboro St., 
Boston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RapioLocicaL Society oF New JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid 
year meetings at place designated by the president. 

New York RoeEnNtTGEN Society 
Secretary, Dr. E. F. Merrill, 30 W. soth St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

NortH Carouina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. 
Annual meeting at time and place of State Medical 
Society. Mid-year scientific meeting at place designated 

CENTRAL New York ROENTGEN Ray Society 
Secretary, Dr. F. C. Rulison, Medical Arts Bldg., Syra- 
cuse, N.Y. Three meetings a year—January, May, and 
November. 

PaciFic ROENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali 
fornia Medical Association 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. Annual 
meeting, Schenley Hotel, Pittsburgh, Pa., May 18, 
1935. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Thomas Loughery, Germantown Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

RocuEstER RoentGen Ray Society, Rocuester, N.Y. 
Secretary, Dr. W. W. Fray, Strong Memorial Hospital 
Meets monthly on second Thursday from October to 
May, inclusive, at 7:45 at the Rochester Medical Associa- 
tion Building. 

Sr. Louts RoentGEN Ray Society 
Secretary, Dr. P.C.Schnoebelen, Missouri Bldg., St. Louis, 
Mo. Meets first week of each month. Time and place of 
meetings designated by president. 

SoutH Carona X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston 
Meets at time and place of South Carolina State Medical 
Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical 


Arts Bldg 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas. 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
Universiry oF MicH1GAN DEPARTMENT OF ROENTGEN 
oLocy STarFr MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. 
Meets each Monday evening from September to June, at 
7 p.M. at University Hospital. 
UnIverRSITY OF Wisconsin RoENTGEN CLUB 
Secretary, Dr. E. A. Pohle, 1300 University Ave , Mad- 
ison, Wis. 
Meets monthly on last Thursday, October to April, 
Service Memorial Institute, at 4:30 P.M. 
VIRGINIA ROENTGEN Ray CLus 
Secretary, Dr. V. W. Archer, University Hospital, Uni 
versity, Va. 
Meets annually in October. 


CuBA 


CuBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH EMPIRE 


British InstiruteE oF RaApIoLoGy INCORPORATED WITH 
THE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

ELectro-THERAPEUTIC SECTION OF THE ROYAL SOcIETY 
or MepicinE (ConFINED TO MepicaLt MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:30 P.M. at the Royal Society of Medicine, 
I Wimpole London, 

SecTrion oF RApDIOLoGY AND E-ecrricity, 
rRALASIAN MEpIcAL CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MeEpDIcAL ASSOCIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

SEcTION ON RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. A. H. Rolph, 160 St. George St., Toronto, 
Ont. 

RADIOLOGICAL SEcTION, NEw ZEALAND BritisH MEDICA! 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


CONTINENTAL Europe 


BELGIAN Society OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 
Meets monthly on second Sunday at d’Egmonds Palace 
Brussels, except in the summertime. 
SociéTE DE RaproLocie MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 
SociETE SurssE DE RADIOLOGIE (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molz 
gasse, Biel. 
Meets annually in different cities. 
Société FRANCAISE D’ELECTROTHERAPIE ET DE RADIOL- 
ociE MEDICALE. 
Meets monthly on fourth luesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
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ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DEUTSCHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Sip- unp WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norpb- UND OsTDEUTSCHE RONTGENGESELLSCHAFI 
Meets annually in different cities. 

Durcuw Society or ELEcTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

SocreTA ITALIANA RaproLocia MeEpIca 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SociETATEA ROMANA DE RADIOLOGIE ELECTROLOGIE 
Secretary, Dr. Nicolae Busila, 44 Elizabeta Blvd., Bu- 
carest. 

Meets second Monday in every month with the ex- 
ception of July and August. 

Att-Russ1an ROoENTGEN Ray Assoctation, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoeEntGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.isH Society OF RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society oF RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society oF MeEpicaL RapIoLoGy IN SWEDEN 
Meets in Stockholm. 

Society oF Mepicat RapioLtocy 1n Norway 
Meets in Oslo. 

Society oF MepicaL RADIOLOGY IN DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society oF Mepicat IN FINLAND 
Meets in Helsingfors. 

VIENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-Réntgen Institut des allgemeinen Krankenhauses, 

Alserstrasse 4. 


ORIENT 
Japan X-Ray AssociATION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 
Kink1 ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto, 
Japan. Meets bi-monthly on third Sunday. 
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THe Hearr Visispte. A CLINICAL 
IN CARDIOVASCULAR ROENTGENOLOGY IN 
HEALTH AND Disease. By J. Polevski, M.D., 
Attending Physician and Cardiologist, New- 
ark Beth Israel Hospital. Cloth. Price, $5.00. 
Pp. 207, with 122 illustrations. Philadelphia: 
Kk. A. Davis Co., 1934. 


STUDY 


There is a definite vacancy in our roentgeno- 
logical library for a complete, up-to-date, ac- 
curate and authoritative book on cardiac 
roentgenology. The vacancy still exists in 
spite of Polevski’s book with the catchy title. 
This book of 183 pages of text, copiously, al- 
most wastefully, illustrated might serve as a 
primer for the veriest beginner in roentgenology 
or it might be valuable to the general practi- 
tioner who wishes to do his own fluoroscopy, 
but it is no help at all to the average roent- 
genologist or to the cardiologist. It is care- 
lessly written, with frequent examples of poor 
English and bad grammar, contains many in- 
accuracies both as to clinical statements and 
also as to roentgenological data, and is quite 
incomplete. 

It begins with 62 pages of text and illustra- 
tions dealing with the normal heart, including 
general considerations, position of the heart, 
extraneous factors affecting its position, and 
methods of study. The author goes into great 
detail concerning the simpler things, but is 
vague and unsatisfactory on the more com- 
plicated procedures, and leaves out essential 


material in several places. As an example of 


the carelessness exhibited throughout the book 
we find in large type on page 41 the statement 
(evidently an afterthought) that ‘“‘the term 
antero-posterior position ... implies the pos- 
tero-anterior position....” (sic) 

The next 75 pages concern the abnormal 
heart, considering in turn changes in the 
size of the heart, in its configuration, valvular 
lesions, congenital lesions, cardiac aneurysms 
and tumors and abnormal cardiac pulsations. 
This section also contains several inaccuracies, 
errors both of commission and of omission. In 
considering coarctation of the aorta, for ex- 
ample, there is not a word in the text concern- 
ing the characteristic erosion of the ribs, but 
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attention is called to this important finding 
only by a sentence (in italics, fortunately) be 
neath the illustration on page 124, again ap 
parently an afterthought or a contribution by 
a better-informed colleague. This is one of 
several things in this book which give the re 
viewer the impression that Assmann’s book 
and Schinz’s text have contributed largely to 
this volume. Schinz is guilty of the same omis 
sion in his last edition. 

The final sections on the pericardium and 
great vessels, comprising 46 pages, are no 
better than the foregoing ones, as can be 
judged by the statement on page 173 that 
“erosions of the vertebrae caused by aneurysm 
simulate the spine of caries.” 

The bibliography is voluminous but not very 
valuable. It is rather striking that, although the 
book was published late in 1934, there are but 
few references to articles written since 19} 
by actual count only three in number, two of 
them referring to articles written by the 
author and the other one to Paul White’s text 
book. The Jndex Medicus tells us nothing con 
cerning an author’s ability but it does tell us 
the particular trend of a doctor’s literary 
efforts. A casual study of the /zdex reveals no 
previous articles on roentgenological subjects 
by Dr. Polevski and only five articles on 
cardiology. 

It can be said fairly that this book is not 
complete, not up-to-date, not accurate and 
not very authoritative. It is not recommended, 
therefore, for the roentgenologist’s library. 
The printing, the illustrations, the make-up 
and the proof reading, however, are a credit 
to the publishers. 


ForeIGN Bopy 1n Air AND Foop Passaces. 
By Chevalier Jackson, M.D., and Chevalier 
L. Jackson, M.D. (Ann. Roentgenol., Vol. 16.) 
Cloth. Price, $12.00. Pp. 265, with 145 1 
lustrations. New York: Paul B. Hoeber, 
Inc., 1934. 

The authors have added to the series on 
special phases of roentgen diagnosis, an atlas 
on the manifestations of foreign bodies lodged 
in the air and food, passages. The style is easy, 
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with simple language in the nature of axio- 
matic statements and supplementary discus- 
sions. 

Special emphasis is placed on the necessity 
for full and adequate roentgenoscopic and film 
study of the suspected foreign body case from 
the posterior nares to the exit of the alimentary 


canal in the pelvis. The need on the part of 


the roentgenologist for adequate knowledge of 
the anatomy of the several passages, the be- 
havior of foreign bodies therein, and the usual 
response of the tissues to such invaders is 
stressed. 

The chapter discussing the information de 
sired by the endoscopist from the roentgen- 
ologist’s study of the case is particularly apt 
in both scope and argument. 


Some coherence is lost by the wide spread of 


illustrations. Considerable emphasis and ease 
of comparison might have been added if all the 
comparative illustrations on individual cases 
had been consolidated on a single page with 
the legend. This will be -felt chiefly by roent- 


genologists accustomed to compare series of 


films in close order on large viewing boxes. The 
admixture of “positive” and “‘negative”’ prints 
detracts from the general excellence of the il- 
lustrations. 

More consideration of the non-opaque, or 
radiolucent, foreign body would be appreci- 
ated, for this type offers a greater problem in 
differentiation than the opaque. 

Occasionally nice points in differential diag- 
nosis are evidently in the mind of the authors, 
but are not pointed out or discussed sufficiently 
for the moderately experienced reader to catch 
in discussion or legend. 

The well-trained and experienced roent- 
genologist will find this book a valuable re- 


minder of items to be included in the study of 


the patient and the consideration of a differ- 
ential diagnosis. The novice should profit con- 
siderably from careful study of the text and 
illustrative material. 

CARLETON B. PEIRCE 


ERGEBNISSE DER STRAHLEN- 
(RONTGENDIAGNOSTIK, ROnrT- 
GEN-, RapiuM- UND LICHTTHERAPIE). (Ad- 
Medical Radiology (Roentgen 
Diagnosis, Roentgen, Radium and Light 
Therapy).) Volume VI. Edited by H. 
Holfelder, Frankfurt a. M., H. Holthusen, 
Hamburg, O. Jiingling, Stuttgart, H. Martius, 
Gottingen and H. R. Schinz, Zurich. Paper, 
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price 72 Marks; bound 74.5 
with 469 illustrations. 
Thieme, 1933. 


Marks. Pp. 666, 


Leipzig: Georg 


The sixth volume of this well known series 
of monographs appeared about a year ago in 
Germany; due to the fact that the first copy 
mailed to this Journal went astray in the mail 
it could not be reviewed at an earlier date. 
As in the previous volumes, the editors have 
again succeeded in selecting a number of 
topics of acute interest to the radiologist. 

The first article is written by A. Reisner, 
for many years a coworker of Professor Hol- 
felder in Frankfurt a.M.; it deals with the rela- 
tion between skin erythema and quality of 
radiation. The essay is based on a thorough re- 
view of the literature and also on numerous ex- 
periments of the author. In view of the pres- 
ent-day tendency to administer high doses, the 
results of Reisner’s investigations should offer 
valuable guidance to the roentgen therapist. 

Arthritis deformans is, according to G. v. 
Pannewitz, amenable to roentgen rays in a 
great number of cases. He found that out of 
1,500 patients treated with various methods of 
roentgen therapy 30 per cent were free from 
symptoms, 55 per cent improved and 1§ per 
cent did not respond. However, in cases treated 
with a technique developed by the author a 
beneficial result was obtained in g4 per cent. 

A. E. Brauer and E. Kuchenmeister review 
the present status of our knowledge concerning 
the roentgenography of peripheral blood ves- 
sels. The various methods and contrast media 
are described in detail; this is followed by an 
outline of the findings in pathological condi- 
tions, including the differential diagnosis. 

The value of careful roentgen studies in 
obstetrics is forcefully brought out in the con- 
tribution of P. H. Schumacher. It leaves no 
doubt in the reader’s mind that the modern 
and up-to-date obstetrician must avail him- 
self of the roentgenologist’s services if he 
desires to do his patients full justice. 

G. Velde reports the results of an interesting 
experimental study regarding the behavior of 
the gastric mucous membrane in achylia gas- 
trica and pernicious anemia, especially follow- 
ing vegetative stimuli. He concludes that cau- 
tion must be used in interpreting certain 
changes in the relief picture of the stomach as 
an indication of gastritis or atrophy. 

Although the pancreas itself is not visualized 
during a gastrointestinal examination, much 
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valuable information regarding pathological 
changes in this organ may be obtained by a 
careful observer. W. Haring proves this fact 


in his treatise entitled ““The Diseases of the 
Pancreas in the Roentgenogram.” 
The changes occurring in patients with 


ulcus pylori and prepyloricum and their vis- 
ualization in the roentgenogram are described 
by H. J. Teschendorf. They are of great diag- 
nostic importance since the demonstration of 
the typical niche is not always possible in this 
group of ulcers. 

L. Bayer and H. Pansdorf present a brief 
essay dealing with the roentgenological demon- 
stration of diverticula in the entire gastroin- 
testinal tract; a few remarks concerning their 
clinical significance and treatment are added. 

Krom the radiological laboratory in Zurich, 
which is under the direction of H. R. Schinz, 
originates the last contribution by A. Zup- 


pinger. He discusses in detail the treatment of 


intraoral neoplasms and analyzes the results 
obtained in his clinic. General recommmenda- 
tions are presented as to the most efficient 
treatment of these tumors. 

The entire book is well illustrated; each 
article has a bibliography of references taken 
from the international literature. To those who 
can read scientific German this volume is 
recommended without reservation. 

Ernst A. PoHLe 


Die KRANKHEITEN DER NASENNEBENHOHLEN 
UND DES OuRES 1M RONTGENBILD. Von 
Priv.-Doz. Dr. med. Richard Mittermaier, 
Oberarzt der Klinik. (Fortschr. a. d. Geb. d. 
Rontgenstrahlen, 45. ) Paper, 
price M. 25.—; bound, M. - Pp. 141, with 

zillustrations. Leipzig: Georg’ Phieme, 1934. 

Dr. Mittermaier of the Freiburg Clinic adds 
Volume 45 to the Thieme series of roentgen- 
ologic publications, this volume dealing with 
the paranasal sinuses and mastoids. 

The work conforms to the rest of the series 
as to general make-up, materials and excellence 
of illustrations. It also follows the general 
plan by including brief instructions as to 
technique and special anatomy. Numbered 
diagrams accompany normal roentgenograms 
charting the markings seen on the films as 
shown in various projections. The prints are 
positives throughout, the author asserting that 
the term “‘shadow,” as commonly used, is more 
easily understood and more logically used in 
descriptions from positive reproductions. 
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All standard positions for roentgenography 
are given a place in the text. The author pre- 
fers multiple projections to stereoscopic films 
for sinus diagnosis but employs stereoscopy in 
mastoid studies. For sinuses he prefers roent 
genograms produced with the small Potter- 
Bucky diaphragm (the patient usually sitting); 
for mastoids he uses a technique without the 
Potter-Bucky diaphragm, with a small cone. 

Dr. Mittermaier believes that while ac 
ceptable diagnoses are made in the roentgen 
departments of large institutions, the 
ards of sinus and mastoid work in the “‘first 
line” of roentgen practice is inferior and should 
be raised. Both the technical and diagnostic 
phases are worked out with this objective. The 
book should be very helpful to all who can use 
a German text. 


stand 
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4 iE. purpose of this paper is to describe 
a satisfactory developing tank cooling 
system of the author’s own construction 
and of a design which employs some of 
the well-known physical principles. Illus- 
trations will be used and the various parts 
numbered in the order in which they are 
described for the purpose of avoiding the 
repetition of figure numbers in the text. 

Our technical advisers have long ago 
stressed the importance of maintaining an 
optimum and constant temperature of 65 
I’. for developing solutions in which roent- 
genograms are to be processed. This not 
only makes a time-temperature method 
very successful but greatly reduces the 
chances of chemical fogging, and moreover, 
better standardizes our roentgenographic 
exposures. I feel that I have been well re- 
paid by adhering strictly to this axiom. 

Upon installing one of the popular makes 
of one piece hard rubber ccmposition 
processing tanks the problem of obtaining 
the proper temperature for the developing 
solution appeared to be a very difficult one. 
The middle rinsing compartment could be 
repeatedly filled with ice to the extent 
where rinsing the films became difficult, 
and with a temperature as low as 55° F. 
in this compartment the developing solu- 
tion could not be cooled below 70°. This 
specific problem was solved by cooling the 
developing solution by means of a thin 
monel metal shell which was immersed 
directly in the developer and through 
which iced water was allowed to circulate. 
The water was cooled by passing through 
a coiled copper tube in a separate ice con- 
tainer and the rate of flow of the water 
was controlled by a thermostat. 


~ 


The above mentioned system has been 
used very satisfactorily for the past year 
and, despite the fact that the thermostat 
was rather crudely constructed, has main 
tained a developer temperature which has 
not exceeded 1° F. above or below 65 
with a room temperature fluctuating be- 
tween 65° to 97° F. A preliminary descrip 
tion of this original apparatus has already 
been published.! 

Many difficulties arise when an accurate 
and automatic temperature control of the 
developing solution is to be designed. In 
non-metallic tanks the heat insulation af- 
forded by the compartment walls makes 
heat dissipation from the developer in 
eficient. No matter how well may be con 
trolled the temperature of the water sur 
rounding or adjacent to the developing 
compartment, the temperature within this 
compartment is unstable because of the 
varying number of hangers and films at 
fluctuating room temperature which are 
immersed first in the developer and which 
warm this solution in proportion to their 
number and initial heat. We have all 
learned the ill effects of adding ice directly 
to the developing solution, nor were we 
able to accurately control its temperature 
by this means. 

It would seem that the ideal cooling 
system for the developing solution would 
be the application of cold directly to this 
solution and that the gradation of this 
cooling influence should be directly con- 
trolled by the actual temperature of the 
developer itself. This would fulfill the old 
law of supply and demand. Such a system 
would be most efficient as concerns the 
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cost of cooling since the rinsing water and 
fixing solution for all practical purposes 
work effectively at temperatures as high 
as 70° F., and the bulk of these is many 
times that of the developing solution. 

In the light of past experiences with this 
original system and with exhaustive ex- 
perimentation in attempts at refinement, 
| have designed and constructed a cooling 
system which seems to work very satis- 
factorily and which not only holds the 
temperature of the developing solution 
within 0.5° of 65° I. but also gives a fairly 
even distribution of cold throughout the 
developing tank. No attempt is made to 
outline a cooler for rinsing water or fixing 
bath as these are easily kept at a tempera- 
ture of or below 70 

In designing the various parts of the 
cooling system an attempt was made to 
utilize as far as posstble materials and 
parts which could be most easily found in 
the average city. The system consists es- 
sentially of three parts: (a) the water 
cooler; (B) the developing tank cooler, and 
(c) the thermostat. A description of each 
follows. 

The Water Cooler (Vig. 1). The simplest and 
cheapest method of cooling the water and the 
one which I use is by means of a separate con- 
tainer (1) in which ice is placed. This container 
is constructed of two galvanized iron cans. The 
larger one (2) is a garbage can 14 inches in 
diameter and 14} inches in height, being pro 
vided with a lid. A 5 gallon oil can (3) 113 
inches in diameter furnishes the most con 
venient size and shape for the inner one. The 
dome-shaped top of the latter should be cut out 
and the remaining sharp edges around the rim 
smoothed out. A lavatory drain connection is 
fitted to the bottom of this can at its center 
and an overflow pipe made of slightly flattened 
1 inch copper tubing brought up from the drain 
connection and soldered to a suitably sized 
opening 2 inches from the top of the can. The 
two sharp right angle bends in this tubing can 
best be made by cutting out go° plugs from the 
side to be flexed to the opposite side, bending, 
then soldering the 


opposing 
gether. 


margins to 
Inside of the smaller can and against its side 


walls, is coiled 50 feet of : inch copper tubing, 
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(4), being properly spaced and held in position 
by 3 vertical copper strips, as soldered to the 
tubing where they cross each coil. These strips 
are then cut off at convenient lengths and 
soldered to the sides of the can above the top 
coil. A circular opening large enough to re- 
ceive the drain pipe should be cut in the center 
of the bottom of the larger can. A slab of in- 
sulating cork 2 inches thick fitted in the bottom 
of the larger can makes a good support for 


Fic. 1. The water cooler. 


the smaller can. After placing the smaller can 
within the larger, openings are made through 
both cans just beyond the lower and upper 
tubing ends and suitable (6 and 7) fittings in- 
serted through these openings to permit con- 
nection by tubing to other parts of the system. 
Cork saw-dust is then packed between the two 


cans within 3 inch of their upper edges and the 


remaining space sealed with pitch (8). The lid 
(g) of the larger can should be filled with a 2 
inch cork slab of a size suitable to make a 
tight fit. Hot pitch must then be poured around 
the edges of the cork and in a thin layer over 
its surface in order to stick a piece of auto- 
mobile top fabric (10) which has been previ- 
ously cut to fit within the lid. 
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While the ice container described above is 
sufficiently large to control a developing tank 
of 5 gallons capacity at a room temperature 
of 97° with four refills of ice per day, it is 
recommended that relatively larger water 
coolers built according to the same plan and 
with longer tubing be installed where larger 
developing tanks are used. If the department 
of roentgenology is located in a building which 
supplies ice water, this can be used for the cool- 


Fic. 2. The developing tank cooler. 


ing. Where a refrigerating unit is available the 
water may be cooled very satisfactorily in a 
separate coil placed in the unit. If this re- 
frigerator is used for other purposes simultane- 
ously, it is best to place the water coil a sufh- 
cient distance from the refrigerating coil to 
prevent freezing of the water in the former 
when there is no flow. The water coil may be 
placed directly in the freezing compartment 
and the unit regulated so that the temperature 
lies just above the freezing point, provided the 
unit is not used for chilling foods, etc. Very 
efficient mechanical water coolers are marketed 
and are very satisfactory in the processing 
room. 


Percy D. Hay, Jr. 
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The Developing Tank Cooler (ig. 2). In order 
to cool the developing solution or keep it cool, 
it must be robbed of heat. In the system under 
consideration this is effected by the heat ab 
sorption of a running stream of ice water which 
is separated from the developing solution by 
thin metal sheeting. The design of the tank 
cooler depends upon the material of which the 
tank is constructed. Where the tank is of non- 
metallic construction as the stone and hard- 
rubber composition types, cooling must be 
obtained by the circulation of the ice water 
through a thin shell of metal which is placed 
against one side of the tank. In metallic de 
veloping tanks of the type immersed in water, 
cooling is most satisfactorily obtained by 
jacketing the outside of the tank with the cool 
ing water since the walls of the tank conduct 
heat readily. 

It is a well-known fact that colder liquids 
settle to the bottom of a solution, displacing 
the warmer which rise to the surface. In order 
to minimize this action and keep all parts of 
the developing solution at as near an even 
temperature as possible, it has been found best 
to expose the cooling water first to the upper 
parts of the solution then run it down as it 
warms. 

The only metal which can be constantly 
exposed to the developing solution without 
rapidly deteriorating the latter is monel metal, 
and all metallic parts being immersed in the 
developer should be constructed of this ma- 
terial. Lead is regarded as a very inert metal 
but is not satisfactory for this purpose as it 
becomes oxidized and decreases the potency of 
the developer. 

The monel metal shell (11) suitable for non- 
metallic tanks can be easily constructed from 
two rectangular sheets of this metal. Its 
dimensions are 14X18X!4 inches. The metal 
sheets have a thickness of 0.021 inch. One of 
these sheets is cut 14X18%¢ inches and the 
other 143¢X18 inches. This leaves sufficient 
metal for edges */1, inch in width which are 
turned at right angles on the ends of one plate 
and sides of the other. If the developing tank 
has an outlet stopper in its bottom, an arch 
shaped recess (12) should be cut in the plate 
with turned ends. This recess should have */ x 
inch of its edges turned at right angles in the 
same direction as those turned for the top and 
bottom. The finished dimensions of this recess 
will depend upon the size of the projection in 
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the tank receiving the stopper but averages 
2 inches in width by 234 inches in height. Its 
position is determined by the distance to the left 
border of the plate, provided the dev eloping 
tank is on the left. Two 34 inch lengths of the 
upper turned edge are then removed for re 
ceiving the inlet and outlet tubes, one inthe 
right upper corner and the other centering 3 
inches from this corner. The inlet and outlet 
tubes are made from '% inch monel metal tub 
ing of sufficient length to reach just above the 
developing tank and flattened to a thickness of 
14 inch. The inlet tube (13) should have an ell 
tubing connecter soldered in its free end and the 
other end soldered into the left opening in the 
metal plate. The outlet tube (14) should either 
be flexed in a U-turn on its free end or receive 
a piece of curved lead tubing and the other end 
soldered in the remaining corner opening. A 
piece of thin copper sheeting is cut 141% inches 
in length and 1'% inches in width. One edge 
of 14 inch width is turned at 45° and the other 
edge of */1, inch turned at go® in the same 
direction. The go° edge is then soldered to the 
right edge of the plate, starting at the top, and 


the other edge soldered to the flat surface of 


the plate. The top of this channel must be 
soldered to the top edge of the plate and the 
outlet tube. Fifteen strips of sheet copper are 
cut 1°/;. inches wide by the distance remaining 
between the copper channel in place and the 
left border of the plate. One !4 inch edge and 


end of these strips are turned at 45° in order 


to facilitate soldering and alternate ends of 


these edges are cut away for a distance of 114 
inches. The top channel is soldered in place 
with the turned edge down and the turned 
end and opening in the edge to the left. The 
next channel should be soldered with its 
straight edge touching the turned edge of the 
upper channel, its turned end to the left and 
opening in the turned edge to the right. All 
remaining strips are placed in like manner so 
that the circulating water will have an alternat- 
ing course on passing downwards as is shown 
in Figure 2. The other plate of monel metal 
should then have its arch cut out to conform 
with that already cut and should be securely 
soldered all around to those parts already as- 
sembled. This unit is made complete by solder- 
ing a strip of monel metal (15) from a dis- 
carded dental film hanger with flexed end, onto 
the left upper corner, and a clip of the same ma- 
terial (16) on the inlet tube, the purpose of these 
being to support the shell against the partition 
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in the tank. The proper position for this 
cooler is with one edge touching the side of 
the tank away from the wall which leaves room 
for the thermostat bulb, to be described later. 
The side of the shell which the ice water bathes 
is placed away from the partition. 

Metallic developing tanks should be sur- 
rounded by a spiral of a copper channel making 
5 complete turns around the tank. Copper 
sheeting is cut into strips 2 inches in width 
and !4 inch edges turned at 45° angles to form 
the channels (17). The tubing connections can 
be rigidly supported by means of the threaded 
bushings (18) obtained from ordinary lamp 
sockets, these being inserted and soldered into 
the bevelled openings of parts of sheet brass 
(1g) cut from the plate of a button type flush 
switch. These plates are cut 2 inches wide and 
', inch edges turned 45° to fit the copper 
channels. First, one of the brass plates is 
soldered on the outside of the tank at its top so 
that the inlet tubing connection will be above 
the water level. Then a piece of copper (20) 
cut at an angle of 85° with turned edges is 
soldered to the brass plate and the tank. This 
piece offsets the upper turn of copper so that 
its upper border will lie % inch below the 
lowest level of the developing solution or 2 
inches below the upper edge of the tank. To 
the end of this copper angle is fitted a piece 
of the copper channel at the proper angle so 
that the next turn will be separated from the 
first by 34 inch between their margins. A 
piece of cord wound around the tank in the 
correct spiral will greatly aid in properly align- 
ing the turns. The bevelled edges of the copper 
channels are cut with tin shears as the corners 
are reached in order to get sharp bends in the 
channels. The copper channels should be 
soldered in place maintaining the 34 inch 
spacing until the end of the fifth loop has been 
formed where the other brass end (21) is 
soldered in place. The completely jacketed 
tank must be covered on all sides by rubber 
of a thickness of */;. inch to 14 inch which may 
be cemented or vulcanized in place. This serves 
as insulation to prevent the surrounding water 
from warming the ice water within the copper 
channels. 

The Thermostat (igs. 3 and 4). In order to 
maintain a constant temperature in the de- 
veloping tank, the supply of ice water reaching 
this tank must be very accurately regulated. 
In this cooling system the flow of cold water is 
controlled by a thermostatic valve which in 
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turn is regulated by the temperature of the 
developing solution itself. The thermostat con- 
sists of five major parts: the bulb, the sylphon, 
the water valve, the heating element and the 
case. Its action is dependent upon the physical 
principle that the critical pressure, 1.e., the 
pressure exerted by a boiling liquid, is directly 
influenced by changes in temperature of the 
liquid. 

As an expansile medium, ethyl chloride 
(CsH;Cl) was decided upon because it is always 
available in hospitals, is put up in a container 


Fic. 3. The dismantled thermostat. 


which greatly facilitates its handling and fulfills 
all physical requirements in an excellent man- 
ner. Ethyl chloride is extremely volatile at 
ordinary room temperatures and at 750 mm. 
atmospheric pressure begins to boil at 50° F. 
This substance is particularly well adapted to 
the purpose at hand because with the amount 
used (1.5 c.c.) it exerts a critical pressure of 4 
pounds per square inch at a temperature of 
65° F. This is a decided advantage as at such 
low pressure, mechanical friction in the appara- 
tus is minimized. Between temperatures of 60° 
and 70° F. the critical pressure of ethyl chloride 
increases '4 pound per square inch for each 
degree of rise in temperature so that there is 
a fluctuation of 2% pounds per square inch 
throughout this range. It can be readily seen 
that the pressure must be very critical at 65° F. 

The bulb (22) which is to be immersed in 
the corner of the developing tank between the 
partition and the rear wall, is made of a piece 
of monel metal tubing of */;. inch outside di- 
ameter by 15 inches in length with a wall thick- 
ness of about '/3. inch. One end is mashed flat 
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and sealed with solder with the flattened sur- 
face to be placed parallel to the partition thus 
lessening the danger of getting it caught on film 
hangers while they are being removed from the 
developer. The other end of this tube should 
be capped by a disk soldered in place. In one 
side of the tube which will be the rear side, two 
holes of 1g inch diameter are drilled inch 
from the top for receiving thermostatic tubing 
of that size. A strip of monel metal (23) is 
soldered on the partition side of the upper end 
of the tube for holding it in place against the 
partition. 

The sylphon or bellows (24) is obtained from 
a Chrysler thermostat. It is stripped of the 


Fic. 4. The assembled thermostat. 


water valve and supports. A ! inch hole should 
be drilled through its base (25) centering at *s 
inch from the sylphon center and opposite one 
of the straight sides. The thermostatic sylphon 
when collapsed measures 1% inches in di 
ameter by 134 inches in length. In order to 
dry the sylphon of its alcoholic contents it 
must be heated on a water bath for thirty 
minutes. The four holes in the base are then 
tapped to receive 8 machine screws. The 
threaded stud (26) on top must be cut off to a 
length of % inch and if this opens this hollow 
stud, it should be plugged and sealed with 
solder. 

The simplest, most efficient and most easily 
replaced water valve was found to be an ordi 
nary automobile tire valve of the Schrader 
type. The core (27) of this valve is most easily 
mounted in the end of a small type of tire valve 
which is cut off at ’gand °/;¢ inch from the top, 
using the piece (28) between these cuts. The 
outer threads should be partly smoothed off 
with a file. A compression type of double tube 
tee (29) serves as the water valve and should 
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have its tubing connecter end (30) drilled out 
with a °/32 inch drill to a depth of °g inch. The 
other end (31) with the 'g inch male pipe 
thread must be reamed out to a size sufficient 
to loosely fit a '4 inch rod. The first end drilled 
will then receive the part of tire valve already 
prepared W hich jh be soldered in place. 
The remainder of the valve consists of the core 
which should be stripped of its spring and cut 
off a distance of */;, inch from the valve seat 
(27). The water valve is to be mounted on a 
plate of bakelite and in order to be firmly sup 
ported should be tightly screwed into a brass 
washer (32) 1 inch in diameter and */39 inch 
thick threaded in the center hole with ! inch 
pipe threads. One edge of this washer is flat- 
tened for I Q inch distanc e and four holes drilled 
and tapped for 6-32 screws at go® intervals 
inch from the periphery of the washer. 


In order to assure the proper alignment of 


the various parts a frame (33) must be made 
of brass */32inch in thickness having a width 
of 1% tachean, Two right angle bends are made 
in this brass leaving a clearance of 2!4 inches 
on the base (34) between the uprights. One 
upright (35) 1s to receive the sylphon, is cut 
off at a height of 2!¢ inches, drilled with 
inch diameter holes to correspond to holes in 
the base of the sylphon which should be cen- 
tered 7¢ inch above the bottom of the base. 
Three additional holes are drilled in the mid- 
line of this same support centering !% inch, 
Us inch and 1 1¢ inch respectively, abov e the 
bottom of the base. The middle hole is tapped 
and fitted with an 8~32 stud (36) which pro- 
jects 1g inch toward the other support. The 
other two holes are countersunk on the sylphon 
side. A separator (37) of !g inch bakelite cut 
144 inches square with a circular opening 1!4 
inches in diameter and 4 corner holes bored in 
line with those in sylphon base and support 
serves as a partial heat insulator between the 
two. The opposite support (38) is cut off % 


inch above the bottom and an arc removed, 
having a radius of '/,, inch centered 7¢ inch 
above the lower margin of the base. The two 
remaining projections are drilled and tapped to 


8-32, centering °/;, inch above the bottom and 


*/i¢ inch from their outer edges. A piece of 


*g inch square brass rod cut to 34 inch length 
should have two corners rounded and a hole 
drilled and tapped fora 3—56 screw in lone 
of each end. This block (39) is then secured 
transversely to the base by means of two small 
machine screws from below, centering the 
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block °¢ inch from the adjacent face of the 
sylphon support. For securing the frame to the 
bottom of the case two holes "/¢4 inch in di- 
ameter should be drilled midway between the 
supports and 14 inch from the edges of the 
base. The upper corners of the sylphon support 
may be bevelled to make a neater appearance. 

Kor the purpose of insulating the water 
valve thermally from the surrounding parts 
and furnishing one of the side walls of the case, 
on which the assembled thermostat can be 
removed, a piece of sheet bakelite 1 inch in 
thickness by 214 inches in height by 3 inches 
in width has 13 holes drilled in it (40). One hole 
drilled °/;, inch in diameter is centered in the 
midline 7 inch from the lower edge. The water 
valve should be centered in this hole and ad- 
ditional holes bored to receive screws holding 
its Hanged mounting in place with the flattened 
edge upwards. The rear support of the frame 
must be centered on the other side of the bake- 
lite flush with the bottom and two "/¢4 inch 
holes drilled to correspond to holes in the 
former. Four "/¢, inch holes are then drilled 
in the corners centering *°/;, inch from the 
edges and bottom and %¢ inch from the top. 
These serve to fasten the bakelite to the ad- 


jacent walls of the case. A single */1, inch hole 


should be drilled and countersunk on the water 
valve side, being centered in the middle and 
113/,, inches from the lower margin. Also in 
the midline another hole "/¢4 inch in diameter 
is centered '/,, inch from the upper margin and 
into the lower part of this is inserted a small 
brass wire to serve asa key. A piece of 14 inch 
brass rod (41) should be cut 2!'/32 inches in 
length and have its ends drilled and tapped to 
6-32. This additional support is held in place 
by 6 -32 flat head screws in the upper counter- 
sunk holes provided in the sylphon support and 
bakelite plate. 

Mechanical friction must be avoided as 
much as possible as the greater the friction, 
the greater the lag in opening and closing the 
water valve, and therefore the greater the 
fluctuation in the controlled temperature. In 
this thermostat, friction is minimized to the 
extent of 0.3° F. This is accomplished by de- 
pending upon the slight inherent stiffness in 
the sylphon for its own alignment which can 
only obtain under the low pressure used, by 
preventing water leakage around the valve 
plunger with an elastic rubber bulb instead of 
a stuffing gland and by preventing any lateral 
strain on the only sliding member which is the 
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valve plunger. This last condition is effected by 
aligning the sylphon end of the plunger in the 
middle of a forkshaped lever (42) constructed 
of a brass strip °/15 inch wide by '/i¢ inch in 
thickness. The clearance between the prongs 
of this fork is 34 inch, and these are drilled to 
receive the two 3-56 machine screws in ends of 
the brass block mounted on the base, forming 
freely moving bearings. The projected distance 
between the centers of these bearings to the 
plunger bearing (43) is '%/32 inch and is the 
same as the distance between the latter bear- 
ing and the single end of the lever. This lever- 
age doubles the spring action on the plunger 
and it is this spring action which removes all 
lost motion because it helps buck the gas 
pressure in the sylphon and the water pressure 
on the tire valve. 

The plunger (44) is made from a piece of 
round brass rod '4 inch in diameter and 2°/;¢ 
inches long. This is threaded with a !4-20 
thread for a distance of 134 inches and a length 
of 7/1¢ inch filed on both sides to a thickness of 
5/39 inch. Centering */;,inch from the end, a hole 
is drilled through this flattened portion to form 
a bearing with a 3-56 machine screw (44) pass- 
ing through the supporting fork. Two threaded 
bushings (45 and 46) are provided for clamp- 
ing the rubber bulb, the one (45) on the end 
of the threaded portion being soldered in place. 
A large knurled thumb nut (47) should be 
threaded to fit the plunger threads and acts 
as a coarse adjustment for the thermostat. 
The most satisfactory water seal is the bulb 
end (48) of a baby nipple cut in half. A */1¢ 
inch hole punched through its tip is clamped 
between the bushings on the plunger and the 
other end cemented with rubber cement on 
the end of the water valve which projects with- 
in the large opening in the bakelite plate. 

The sylphon should be connected with the 
plunger by means of two heavy cross arms 
constructed of brass */;, inch in thickness by 
2!4 inches in length which are joined by two 
*/16 inch brass rods, separating the arms by 
3°/16 inches. The cross arm on the sylphon 
end (49) has a maximum width of 5¢ inch at its 
middle tapering down to the ends. A */;5 inch 
hole countersunk on the sylphon side receives 
the sylphon stud and upon this is screwed a 
threaded bushing (50) '4 inch long cut from a 
‘4 inch tubing connecter. Upon the latter is 
loosely fitted the compression nut, cut to a 
length °/;, inch (s1). The cross arm on the 
plunger end (52) has a central width of %/32 
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inch and is drilled here just large enough to 
form a loose sliding fit on the threaded portion 
of the plunger. These cross arms are purposely 
made rather heavy as they have to withstand 
a pressure of 15 pounds at times and should not 
bend. The connecting rods (53) 
17¢ inches apart. 

An extension spring (54) made preferably of 
phosphor bronze wire should have a length of 
114 inches and sufficient tension to stretch !¢ 
inch with one pound of puil. The one being 
used was made of No. 17 phosphor bronze wire 
coiled on a rod 


are centered 


3/1, inch in diameter, although 
a spring of smaller wire coiled more tightly 
will answer the purpose. A small hole is drilled 
*/32 inch from the edge of the upper end of 
the brass fork for receiving one end of the 
spring. The other end passes through a small 
hole drilled through the end of an 8—32 stud 
(55) which has a key-way sawed in one side 
and which measures °¢ inch in length. This 
keyed stud passes through the keyed hole 
in bakelite plate and is fitted with a thumb nut 
(56) from a spark plug. This nut serves as a 
fine adjustment for the thermostat. Another 
spark plug nut (57) measuring °/ 15 inch in length 
should be screwed on to the stud (36) in sylphon 
support to act as a stop preventing over 
stretching of the sylphon. 

The case (58) for the thermostat is preferably 
made of cast aluminum. Its inside dimensions 
are: length 534 inches; width 2°/ inches; depth 
21'4 inches. It must be provided with reinforced 
corners to take the 8—32 screws for attaching 
the bakelite end and the lid (sg). A roughened 
surface readily absorbs heat so the case is not 
painted. The cover must be made light tight 
by a strip of thin black felt glued around the 
edge of the box. A red indicator window (6 
of the telephone type mounted in the lid 
signals the lighting of the heating element. 

The critical pressures of ethyl chloride have 
already been described. All gases increase in 
pressure at the rate of 0.00203 per degree rise 
in Fahrenheit. Since the mean pressure in the 
sylphon is 4 pounds per square inch, a tempera 
ture rise of 30° would mean an increase in 
pressure of 0.024 pounds per square inch, pro 
vided the end of the sylphon is closed, but since 
it is open this pressure is so dissipated through 
the tube as to be negligible. Therefore, changes 
in room temperature have no practical effect 
on the adjustment of the thermostat, as long as 
there is no condensed ethyl chloride in the 
sylphon, but have a very decided influence 
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when the medium becomes condensed there! 
If the temperature of the sylphon remains 
several degrees higher in the sylphon than in 
the bulb, the sylphon will remain dry and the 
accuracy of the instrument will be preserved. 
For this means an artificial heating element 
should be introduced in the form of a smal] 
pilot lamp (61) used on electric ranges. This 1 
lighted by 110 volts from the lighting current 
which is brought into the instrument through 
a miniature plug (62) mounted in the end. The 
switch consists of a radio jack (63) mounted 
in the same end, two leaves (64) of which are 
brought together when the end of the sylphon 
strikes their flexible fibre covering. Excessive 
temperature in the case is prevented by in 
stalling the thermostat 
from a 60 or 1 


removed 
watt electric light flashe Ps 


with the contact reversed, together with an 


vane (09S) 


other radio jack blade (66) on the same mount 
ing as the switch. This thermostat is set at a 
maximum of about 105° F. The bulb can be 
conveniently mounted in its socket (67) fas 


thermostat 1s 


tened in one side of the case. 
now ready to be as 


The 
sembled. This should be started by flaring one 
end of a piece of copper thermostatic tubing 
64 inch di 
ameter and a length equal to the distance be 
tween the wall and developing tank plus 2 
feet. 


68) of 1% inch outside diameter, * 


The flared end is then soldered on to the 
outside of the base of the sylphon in order to 


hasten drainage of the latter, should any of 


the condensed ethyl chloride enter it. The tube 
is then run through the large bakelite washer, 
through the hole in sylphon support and bent 
so that it leaves the thermostat case through 
a notch on the under side of the bakelite end. 
The remaining parts of the thermostat should 
then be assembled as already described and 
illustrated in Figure 4. 

The end of the tubing 
should be soldered in one hole in the bulb and 


free thermostatic 
a short section of the same size tubing (69) 
soldered in the other opening. The end of the 
short tube is left open to permit filling with 
ethyl chloride. Apparatus necessary for fillir 
consists of the following: a metallic tube 
pure ethyl chloride, a graduated 15 c.c. 
trifuge tube provided with a one-hole stopper, 
a 2 inch of No. 14 French rubber 
catheter, a small glass tubing connecter and 
a pair of small hemostats. 

The thermostat should be connected elec 
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section 


trically and its switch closed with a small 
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piece of metal permitting the instrument to 
warm for about fifteen minutes with the lid on. 
The piece of catheter is fitted over the end of 
thermostatic filling tube and a small amount 
of ethyl chloride run in at room temperature. 
The monel metal tube should then be immersed 
in water at I - I. rubber tube left 
open until ¢ It is then 
clamped off with the hemostat and the bulb 
removed from warm water and immersed in 
ice water. 


and the 


gas ceases to escape. 


The ethyl chloride dispenser must be fitted 
to the stopper hole in centrifuge tube and walls 
of the latter wet. The tip may then be removed 
and all condensed ethyl chloride boiled out by 
holding in the hand. The dispenser tip should 
be reinserted into the stopper hole, the cen- 
trifuge tube placed in ice water and 1.5 c.c. of 
ethyl chloride condensed in this tube. The 
centrifuge tube is immediately connected with 
the clamped rubber tube by means of the 
glass connecter, inverted and a small amount 
of its contents permitted to run in at a time 
until no fluid remains in the centrifuge tube. 
The latter may then be removed leaving the 
hemostat in place. In order to insure complete 
condensation of the liquid in the bulb, it should 
remain in the ice water for thirty minutes, the 
thermostat light having burned all this time. 
Then the water temperature around the bulb 
must be raised to 45°, the rubber tube removed, 
permitting possibly a small amount of gas to 
escape. The tip of the filling tube is then cut 
off with rather blunt pliers and sealed with 
solder. This tube may be bent against the 
thermostatic tube. 

The thermostat is conveniently screwed to 
the wall in a vertical position about 1 foot 
above the tank with water connections down 
and with the bulb clamped in the rear corner 
of the developing tank adjacent to but not 
touching the cooling shell. Where metallic 
tanks are used, a strip of rubber should be 
placed half-way around the bulb for its full 
length, insulating it from the metallic tank but 
not the developing solution. 

A small globe valve fitted to the water main 
serves as an adjusting valve which is slightly 
opened to a point where the maximum amount 
of water at 4 ° F. flows from the water cooler, 
which in my installation happens to be 3 c.c. 
per second. Parts of the apparatus are con- 
nected by means of °/ 1. inch copper tubing (70) 
insulated with electric lighting loom (71) and 


covered with rubber shower-bath tubing (72). 
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Water flows from the globe valve to the upper 
end of cooling coil, from the lower end of the 
cooling coil to the vertical connection on the 
thermostat, and from the side connection from 
the thermostat to the inlet on the tank cooler. 
Where metallic tanks are used, an additional 
piece of tubing connected to the outlet and 
brought up above the water surface functions 
as an indicator of the water flow. 

The first step in adjusting the thermostat 
consists of setting the coarse adjusting thumb 
nut (47) on the plunger at a position where 
the developer temperature is approximately 
65°, the lower end of the fine adjustment screw 
is flush with its thumb nut (56) and the switch 
adjustment nut (s1) just clears the radio 
jack. The fine adjustment can then be set at 
the proper position and the switch adjusted to 
a point where the bulb lights at 68° F. The 
thermostat should keep the developer tempera- 
ture within 0.5° F. of 65° under ordinary work- 
ing conditions. Slight fluctuations due to 
changes in barometer and water pressure and 
mechanical friction cannot be avoided. 

In order to avoid driving liquid ethy] chloride 
up into the sylphon it is advised that the de- 
veloping solution when freshly prepared be 
permitted to cool to less than 80° I*., and even 
when this is introduced the bulb in the thermo- 
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stat should have been warming the sylphon 
for about ten minutes. As soon as the tank is 
drained of the stale developer and the ice water 
supply cut off, the bulb will automatically 
light. If too hot developer is introduced, ethy] 
chloride will condense in the sylphon and the 
developer temperature will be quite fluctuant 
for several hours until the sylphon has dri 


SUMMARY 


1. A very efficient cooling system for the 
developer designed and constructed by 
the author is fully described and illus 
trated. 

2. This system is applicable to all 
types of water coolers or developing tanks. 

3. An original design of thermostat is 
very sensitive because of minimized me 
chanical friction, and a heating attach 
ment is added which insures further ac 
curacy. 


4. Ethyl chloride has proved to be a 
very satisfactory expansile medium be 
cause of low critical pressures at 65° F. 
and because it is always available and 
easily handled. 
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HEAD 

Brown, M.E. A new method for the localiza 
tion of intra-ocular foreign bodies with an 
outline of their management. South. M. F., 


Oct., 1934, 27, 833-83 


The removal of foreign bodies from the eye 
by the giant magnet and the ocular response 
of such foreign bodies to magnetic action are 
discussed. In the absence of ocular response to 
the magnet, a lateral roentgenogram is made 
to determine the presence or absence of an 
opaque foreign body within the orbit. Should 
one be found, a double exposure roentgeno 
gram is made in the posteroanterior projec- 
tion. In the first exposure the patient’s eyes 
are directed downward; in the second, the eyes 
are directed upward. Should two objects be 
observed upon the film, the foreign body is 
positively within the eyeball; should only one 
object be observed, the foreign body is extra 
ocular or intra-ocular at the center of rotation. 


In such cases the eyes are moved from right 
to left.—W. R. Brooksher. 
Davip, Marcet, and L. Les mén- 


ingiomes de la petite aile du sphénoide; 
étude radiologique. (Meningiomas of the 
small wing of the sphenoid; roentgen study.) 
J. de radiol, et d’électrol., April, 1933, 
193 2206. 


The authors were able to collect a total of 


23 verified cases of meningiomas of the small 
wing of the sphenoid. On the basis of these 
cases they studied (a) the general modifica- 
tions of the cranium; (B) the localized osseous 
alterations which are subdivided into (1) those 
of the small wing proper; (11) those of the 
pterion, and (111) those of the sella turcica. 
Numerous roentgenograms and_ schematic 
drawings are used for the purpose of illustra 
tion. 

The following general conclusionsare reached: 
The roentgen signs which are observed in 
meningiomas of the small wing of the sphenoid 
are various. According to the diagnostic im- 
portance they may be arranged in the following 
groups: (a) questionable signs from the topo- 
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graphic point of view: unilateral erosion of the 
small wing; haziness or disappearance of the 
spenoid fissure, and unilateral hypertrophy of 
the small wing; (4) signs of real value from the 
topographic point of view: unilateral altera- 
tion of the sella turcica; unilateral dilatation 
of the temporal fossa with or without thinning 
of the table of the temporal bone; (c) signs 
of probability: osseous alterations in the pterion 
region (coexistence of localized osteoma or 
osseous rarefactions and of vascular imprints); 
calcifications of the small wing with one por- 
tion in the anterior and another in the middle 
cranial fossa; (d) signs of quasi certitude: gen- 
eralized osteoma of the small wing. A cause of 
error is formed occasionally by osteoma due 
to metastatic carcinoma of the small wing. 


In the entire series, in 3 Cases out of 23 


the 
they were 
probable, so that it may be said that in one- 


signs were quasi certain and in 5 


third of the cases the roentgen investigation 
was of decided benefit. The roentgen signs, 
however, should always be coordinated with 
the clinical findings and in case of doubt the 
clinical examination be given the preference. 
Ventriculography recommended 
poses of confirmation. 
articles is appended. 


is for pur- 
A bibliography of 31 


T. Leucutia. 


Jouret, Josepu. Le repérage ventriculaire par 
la méthode du Docteur Laruelle; indications 
et technique. (Ventricular land marking by 
Dr. Laruelle’s method; indications and tech- 
nique.) ¥. de radiol. et d 

257-204. 


17, 25 


électrol., May, 1933, 


The ventricular land marking, as is known, 
consists in the injection by the lumbar route of 
a minimum quantity of air which being lighter 
than the spinal fluid ascends and after travers- 
ing the fourth ventricle, aqueduct of Sylvius and 
the median ventricle, lodges against the ceiling 
of the lateral ventricles. Roentgenography 
in normal subjects reveals small oval shadows 
in the anteroposterior view and small fusiform 
shadows in the lateral view. These shadows 
form land marks which permit the exact estima- 
tion of the ventricular changes in the two 
planes. The method was first conceived by 
Laruelle. The author has used it at the Neuro- 


| N 
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logic Center in Brussels for more than six 
years ON 300 cases. 

In this article the technique is described in 
detail, a number of roentgenograms, drawings 
and actual photographs of the injection and 
positioning being used for illustration. In the 
beginning the author injected as much as 30 c.c. 
of air but at the present time he uses only ¢c.c., 
sometimes 2 c.c. and only rarely 10 c.c. It is 
important that the injection be done with the 
patient in the sitting position, the head being 
slightly flexed so that the injected air may 
ascend without obstacle. Roentgenograms are 
taken immediately following the injection in 
various positions: with the patient sitting, in 
the anteroposterior and lateral positions, and 
with the patient lying down, in the antero- 
posterior, posteroanterior and lateral posi- 
tions and finally with the head reclining. In case 
of restless children a few drops of ethyl chloride 
is administered during the injection and during 
the taking of the roentgenograms to produce 
immobilization. 

It is the author’s belief that the method 

has great practical importance and he hopes 
that it will come into common use in the diag- 
nosis of all organic affections of the brain. It 
should be mentioned, however, that the in- 
terpretation requires great care and a profound 
neurologic knowledge.—T. Leucutia. 
Lippens, AprieN, and Dejarpin, La 
valeur de l’encéphalographie dans le diag- 
nostic, le pronostic et l’évaluation des 
reliquats des traumatismes cranio-cérébraux. 
(The value of encephalography in the diag- 
nosis, prognosis and evaluation of the 
sequelae of cranio-cerebral traumatisms.) 
Presse méd., March 21, 1934, 42, 455-457. 


It is logical to assume that traumatism of 


the brain tissues may result in alterations 
which could\be demonstrated not only micro- 
scopically, but also macroscopically by ven- 
triculographic modifications. A cerebral scar, 
as any other scar, results, for example, in re- 
traction with contraction of the blood vessels 
and astrocytes, this leading to displacement of 
the wall of the ventricle towards the injured 
side. On the other hand, if the trauma was 
directed to the subarachnoid spaces an enlarge- 
ment of these with atrophy of the circumvolu- 
tions may follow, leading to the so-called sub- 
arachnoid cysts. Finally, an adhesive arach- 
noiditis or an organized blood clot may act 


Abstracts of Roentgen and Radium Literature 


FEBRUARY, 


as an obstacle to the ventricular permeability, 
preventing its filling. 

The authors used encephalography in 
cases of cranio-cerebral traumatisms (one t 


twenty years after the accident) and in on 
third of the cases they obtained positive re 
sults. The roentgenograms of 7 cases are in 


cluded to illustrate the more typical sequelae. 

Concerning the technique, the authors state 
that to obtain a good encephalogram one must 
use a large quantity of air and that for this 
reason they have discontinued the procedure 
of Laruelle which permits only a simple ven 
tricular landmarking and is incapable of 
furnishing true images of the ventricles and 
subarachnoid spaces. No accidents were ob 
of the cases examined. More 
over, it appeared that the intracerebral injec 
tion of air produced an alleviation of the head 
aches (after an exacerbation of 
twenty-four hours), 
T. Leucutia. 


served in any 


twelve to 
thus acting as a sedative. 


Rapovicit, A., and Metter, 0. La liquido 
graphie chez l’homme; essais d’éncéphalo 
gr raphie par le thorotrast en injection sous 
occipitale. (Liquidography in the human; 
encephalographic tests with thorotrast by 
suboccipital injection.) Presse méd., J an. 27. 
1934, 42, 153-157 
The intracranial physiologic conditions are 

such that focal symptoms, as a rule, are ob 
scured by signs of general compression of the 
brain, often simulating another 
cerebral lobe or even of an entire hemisphere 
Especially three auxiliary methods of investi 
gation have recently acquired great diag 
nostic importance: ventriculography, enceph 
alography and arteriography, all of which are 
now used more or less constantly. It is th 
authors’ opinion that the introduction of 
opaque substances into the cerebrospinal 
spaces, the so-called liquidography (see former 
abstracts in this Journal) exceeds the value of 
any of the above three methods, and that the 
future of encephalography will develop in this 
direction. 

With this view in mind, they have under 
taken a series of experiments in animals (dogs, 
rabbits, monkeys) by injecting thoroxide 
(ThO.) by the suboccipital route and obtained 
a very satisfactory outlining, 
relief image, of all brain 


lesions of 


one may Say a 
The 


structures. 


histologic investigations published in collabora 
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tion with Bazgan demonstrated, however, 
that the colloidal thorium remains for a rather 
long period in the reticulo-endothelial system 
of the brain tissues and that the long sojourn of 
the substance provokes an aseptic meningeal 
reaction with mobilization of the histiocytic 
elements, destined to store the foreign bodies 

The aseptic meningeal reaction which is quite 
intensive during the first few days, later slowly 
subsides leaving no symptoms from the point 
of view of modification of the function « 
nervous centers. 


f the 


More recently the authors applied the 
method to the human and in this article they 
describe briefly 6 cases in which the method 
proved of certain value, several roentgenograms 
being used for illustration. It was found, how- 
ever, that because of the greater dilution of the 
substance in the human (only to c.c. of thoro 
trast being used for the injection, larger doses 
being harmful) the images obtained were not as 
clear as in the animals. Another inconvenience 
was the fact that thorotrast in mixing with the 
cerebrospinal fluid flocculated when the dilu 
tion was greater than | to 8. Despite these in 
conveniences, it was possible to demonstrate 
clearly the topographic distribution of the 
fissures of the cerebral lobes, of the cerebellum 
and of the ventricles. This convinced the 
authors that by further elaborating the method 
it will be possible to obtain a plastic image of 
all details of the intracranial structures, a 
precise diagnosis being possible not only in 
tumors but also in other lesions of the central 
nerves which until now have escaped the 
benefit of roentgen examination. At che pres- 
ent time they are experimenting with some 
new colloidal thorium preparations trying to 
eliminate the inconvenience of flocculation and 
to obtain a greater concentration so as to pro 


duce a better contrast. T. Leucutta. 


NECK AND CHEST 


Lepoux-LesBarp, R,, J., 
and Espaitiat, A. Etude radiographique de 
la glande mammaire. (Roentgen study of the 
mammary gland.) Bu//. et mém. Soc. de radiol. 
méd. de France, May, 1933, 27, 418-423. 
The purpose of the paper, as the authors 

state, 1s not to make a complete roentgen 

study of the normal and pathologic mammary 
gland but to present a certain number of more 
typical images and to draw from these certain 
conclusions, especially as concerns the differ- 
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ential diagnosis between inflammations and 
tumors of the breast. After a description of the 
technique, which is that employed elsewhere 
with the exception that no intensifying screens 
are used, a study of the normal appearance of 
the breast and a brief consideration in certain 
pathologic conditions such as chronic mam- 
mitis, benign and malignant tumors, the 
authors stress the differential points between 
chronic mammitis and beginning cancer or 
cancer superimposed on a mammitis. It is 
stated in this respect that mammitis is gener- 
ally bilateral and invades the breast in its 
entirety whereas beginning cancer shows a 
solitary nodule in only one of the breasts. In 
more advanced stages the malignant tumor 
forms a compact mass with unsharp borders, 
whereas mammitis always appears as a more 
diftuse mass with irregular areas, and one may 
note within its borders or just outside surround- 
ing it cystic areas and occasionally even cal- 
cifications. Finally, in mammitis the archi- 
tecture of the breast is preserved while in 
malignant infiltration it is greatly distorted, 
and retromammary tissue is free in mammitis 
but often invaded in cancer. In this respect the 
authors were able to demonstrate for the first 
time roentgenographically the invasion of the 
lymphatic vessels which may be followed from 
the site of the primary tumor to the lymph 
glands in the axilla. The method may also be 
used for the comparative examination of thc 
radiation results in advanced inoperable cancer. 

The final conclusion is drawn that the roent- 
gen examination of the breast constitutes a 
valuable adjuvant in the clinical diagnosis of 
mammary affections. It is hoped that in due 
time the method will find a more widespread 
clinical application.—T. Leucutia. 


Tore ui, Gasrone. Rilievi radiologici e clinici 
sulle malformazioni costali. (Clinical and 
roentgen findings in malformations of the 
ribs.) Arch. di radiol., 1933, 9, 288-315. 
The author discusses the various anomalies 

of the ribs and illustrates them with roentgeno- 


grams. He classifies them into anomalies in 


number, either excess or defect, anomalies in 
form, including partial aplasia, changes in 
course and changes in form properly speaking, 
such as bifid rib, spatulate rib, etc., and union 
between two or more ribs by articulation or 
fusion. These various anomalies of the ribs may 
cause changes in the auscultation and percus- 


266 


sion sounds of the lungs which if not correctly 
interpreted by means of roentgen examination 
may lead to serious errors in diagnosis. Cervi- 
cal ribs, for instance, may cause changes in the 
sounds at the apex that may be interpreted as 
tuberculosis. The author concludes that there 
is no relationship between anomalies of the ribs 
and pulmonary tuberculosis. Some authors 
have held that subjects with anomalies of the 
ribs are predisposed to tuberculosis but he 
believes, on the contrary, that if any signs in- 
dicating tuberculosis appear in a subject with 
such anomalies a careful examination will 
often reveal that the suspicious signs are caused 
by the anomalies of the ribs and not by disease 
of the lungs. Roentgenoscopic examination 
alone is not sufficient in these cases but roent- 
genograms should be taken in various projec- 
tions.— dudrey G. Morgan. 


Sparks, J. V. The radiology of heart disease. 
(A) Technique of cardiology. Brit. ¥. Radiol., 
Dec., 1933, 6, 723-732. 

The author discusses in detail roentgenos- 
copy, orthodiagrammatic and_ teleroentgen- 
ographic study of the heart, and estimates 
their possibilities. Roentgenoscopy and tele- 
roentgenograms in both the anterior and left 
oblique positions are considered essential to a 
proper examination.—/V. R. Brooksher. 


Woop, Frankuin G. The radiology of heart 
disease. (B) Tele-radiographic mensuration 
of the heart. Brit. ¥. Radiol., Dec., 1933, 6, 

732-749. 

The author considers the longtitudinal di- 
ameter of the chest as an additional aid in the 
accuracy of roentgenographic cardiac mensura- 
tion. This is taken from the upper border of the 
clavicle to the right cardiophrenic angle. Fixed 
points as follows are also utilized: (1) The level 
of the origin of the aorta, shown as a rule by 
a definite notch at the upper limit of the right 
auricle. (2) The right cardiophrenic angle. (3) 
The apex of the heart, defined as a point at 
which a line drawn horizontally across from the 
right cardiophrenic angle cuts the left border 
of the heart. 

The size of the chest is estimated in square 
centimeters by multiplying the transverse and 
longtitudinal diameters. A table is appended 
showing the average value of the measurements 
for surface areas of the chest from 150 to 700 
sq. cm., based upon patients without demon- 
strable heart disease. Findings in certain 
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organic lesions are discussed. Prone roentgenog- 
raphy is employed. The findings are reported 
as a preliminary contribution—-W. R. Brook 
sher. 


BruMrieL, Dantet M. The heart and tubercu 
losis; mediastinal distortion as a source of 
circulatory embarrassment. 4m. Rev. Tuberc., 
Sept. 1933, 28, 317-330- 

The term “‘mediastinal distortion” is used in 
distinction to the usual “mediastinal shift’’ and 
“displacement of the mediastinum”’ as less 
explicit, but inclusive of all such intrathoracic 
deformities. The fact that slowly developing 
and permanent displacement of the mediastinal 
structures may give rise to symptoms of 
cardiovascular disturbances is not so widely 
recognized as is the knowledge of symptoms of 
circulatory embarrassment due to sudden ot 
rapidly developing displacements. 

Symptomatically, these patients present 
dyspnea, to a degree not warranted on a purely 
respiratory basis; palpitation; ease of fatigue 
and weakness; and less commonly, pain. These 
correspond to the symptoms found in func 
tional disturbances of the heart and in the early 
stages of circulatory embarrassment. While 
many individuals with such mediastinal dis 
tortion apparently suffer no ill effects, the in 
cidence nevertheless suggests that serious con 
sequences do arise in a great many more cases 
than are at present suspected. Of 15 consecu 
tive patients consulting the writer, in whom a 
diagnosis of mediastinal distortion was made 
by physical examination and roentgen study, 
12 came because of the complaint of “heart 
trouble.” Individuals may quite conceivably 
display a perfect adjustment to the shift while 
others experience a definite circulatory handi 
cap. So far there are no criteria by which it 
may be predicted which of those individuals 
with mediastinal distortion will develop cardiac 
disturbances. 

The condition is most commonly encountered 
in the tuberculous because there occurs most 
of the extensive and chronic pulmonary disease. 
It is brought about by (1) atelectasis due to 
bronchial obstruction, (2) pleural effusions, (3) 
fibrosis, and (4) artificial pneumothorax. 

Illustrative cases are reported. Thoraco 
plasty on the contracted side when distortion 
is already established is advocated earlier than 
has been the custom before great and per 
manent mediastinal deformity has_ taken 


place.—W. R. Brooksher. 
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BELLI, Mario. Aneurisma dell’arco aortico 
simulante un aneurisma dell’arteria anonima. 
(Aneurysm of the arch of the aorta simulat- 
ing aneurysm of the innominate artery.) 
Arch. di radiol., 1932, 8, 513-519. 


A man, aged forty-four, came for treatment 
complaining of a feeling of respiratory oppres 
sion and retrosternal constriction which had 
reached an alarming degree. He had lost his 
voice five months before. There was sub 
cyanosis of the face and nails. The Wassermann 
reaction was strongly positive. Roentgen ex 
amination showed a shadow at the manubrium 
of the sternum extending to the right for 
about three fingers’ breadth. The shadow lay 
above the shadow of the great vessels from 
which it could not be dissociated in any pro 


jection. It showed characteristic expansive 


pulsations synchronous with ventricular sys 
tole. It had a smooth outline and its density 
was equal to that of the heart shadow. Blood 
pressure in the right arm was lower than that 
in the left. 

The patient died suddenly from rupture of 
the aneurysmal sac and autopsy showed 
aneurysm of the arch of the aorta which had 
eroded the trachea in three places. It had evi 
dently been caused by syphilitic aortitis and 
there was also a small beginning aneurysm of 
the descending aorta. 

Recently Lupacciolu has described 2 cases of 
aneurysm of the innominate artery. The author 
questions whether they were not aneurysms of 
the arch of the aorta and thinks it difficult, if 
not impossible, to make either a clinical or 
roentgen differentiation between the two con 
ditions. Lupacciolu’s cases showed the same 
symptomatology and roentgen picture as that 
described here. He also mentions paralysis of 
the recurrent laryngeal nerve and laryngolog 
ical examination was not made in this case; but 
paresis of the recurrent nerve may be deduced 
from the aphonia which the patient presented. 
An aneurysm in this region, whether of the 
arch of the aorta or the innominate would 
necessarily cause signs of compression. It 
would be impossible to be sure of a diagnosis 
of aneurysm of the innominate unless the shad- 
ow could be detached from that of the aorta. 

Audrey G. Morgan. 


CHRISTOPHERSON, J. B. The anatomy of 
asthma, as disclosed by lipiodol investiga- 
tion. Lancet, Jan. 7, 1933, 7, 11-13 
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Investigation of the bronchial tree in asthma 
by means of radiopaque iodized oil offers a 
more sound basis for the differentiation of the 
normal and the pathological. The author 
records here his study of the Trousseau type of 
asthma, a result of the incoordination of the 
respiratory autonomic system. The dual nerv- 
ous control of respiration is discussed, explain- 
ing the bronchiole dilatation of asthma as due 
to predominant sympathetic action, the dis- 
tribution to a whole or part of the lung being 
successfully demonstrated by the broncho- 
graphic medium. Iodized oil examination is 
considered the correct procedure for all asth- 
matic persons over ten years of age; the agent 
being chemically and physiologically almost 
inert, seldom precipitates a spasm. Injection 
via the cricothyroid membrane is routinely em- 
ployed, the maximum injection being 20 c.c. 
It does not penetrate an area where spasm is 
present. 

Three types of roentgenograms are discussed. 
In the most common, there is a characteristic 
mesh-like appearance of dilated bronchioles, to- 
gether with an irregular network of smaller 
tubules, while the larger bronchi show an ap- 
parently normal caliber. The entrance of the 
oil into the alveoli is prevented, for the time 
being, by the potential sphincter of the junc- 
tion of the terminal tubules with the alveoli, 
unless there be cough or emphysematous dis- 
tention. Examination a day later, even in the 
absence of cough or emphysema, will show a 
typical punctate stippling due to alveolar in- 
vasion, in marked contrast to the clearly out- 
lined network of the finer bronchial tubules. 

In certain cases, there may be a local or 
patchy distribution of the affected portions ot 
the lung, constriction of the bronchioles in one 
area having prevented entry of the oil, while 
elsewhere, due to sympathetic action, the 
dilated bronchioles allow its passage. 

Infrequently, there may be shown little, if 
any, penetration of the oil into the tubes as a 
result of sudden vagal constriction of the 
bronchi or bronchioles, as occurs in paroxysms 
during injection. 


Illustrative of the antagonism of the dual 
nervous control, in the more usual type, con- 
sidered the quiescent stage of asthma, the 
sympathetic system is responsible for the re- 
laxation of the bronchial musculature, while in 
the spasmodic stage vagal impulses lead to the 
constriction of the respiratory passages. The 
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two phases do not necessarily involve a whole 
lung and further, long-standing cases and 
certain complications lead to permanent dilata- 
tion of the alveoli. 

Illustrative roentgenograms accompany the 
article—W. R. Brooksher. 


Mitver, Snow. A tuberculous lung 
in which a large emphysematous bulla was 
mistaken for a cavity. dm. Rev. Tuberc., 
Sept., 1933; 28, 359-309. 


A case is reported in which the deceptive ap- 
pearance of a large emphysematous bulla in 
the upper left lobe led to an erroneous diagnosis 
of a tuberculous cavity. The presence of an 
extensive emphysema was either overlooked, or 
failed to be recorded.—_W. R. Brooksher. 
Barnes, Harry L. The prognosis of non- 
cavernous phthisis; with special reference to 
the size and quality of the lesions shown by 
x-ray. 4m. Rev. Tuberc., Nov., 
660-666. 


> > 
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The treatment of 314 cases of noncavernous 
infiltrations is reviewed, selecting only those 
cases whose films showed no definite evidence 
of cavity. The end-results one to fourteen 
years after admission are given, mortality rates 
being 15 per cent for the minimal, 31 per cent 
for the moderately advanced cases, and 66 per 
cent for the far advanced cases. The findings 
indicate that over 1g per cent of patients with 
small infiltrations and negative sputum needed 
something more than the _hygienic-dietetic 
therapy. Collapse therapy in some form should 
be given to all active cases able to take it, ex- 
cepting only negative sputum cases with lesions 
limited to the apex, not very active cases even 
though they have symptoms.—W. R. Brook- 
sher. 


Bronson, MarGaret L., ZimMERMAN, H. M.., 
and Powers, Grover F. Tuberculosis. I. 
Interpretation of roentgenograms of the 
chests of children with tuberculosis; a cor- 
relation of the roentgenograms of fourteen 
children with clinical and pathelogic data. 
Am, F. Dis. Child., Jan., 1934, 47, 104-148. 


The authors studied the roentgenograms of 
14 cases of tuberculosis in children and these 
were correlated with clinical histories, labora- 
tory data and post-mortem records. There were 
7 boys and 7 girls in the group, and all but 2 were 
under two years of age. Extensive pulmonary 
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tuberculosis was present in 11 patients, 6 of 
whom had cavity formation; in 2 children there 
were disseminated tubercles; in 1 there was 
a chronic nontuberculous bronchopneumonia. 
In 4 children, tuberculous tracheobronchial 
lymphadenitis was the prominent lesion. 

They recommend the following points of 
roentgenographic technique: 


1. Roentgenograms should be taken with 
the chest in complete inspiration. In expiration, 
the hilus rises and broadens, assuming a con 
tour quite different from that seen during in- 
spiration and this may cause erroneous diag 


noses of enlarged tracheobronchia! lymph 
nodes. 
2. Routine roentgenograms of the chest 


should be taken at 6 foot target-film distance. 
It is believed that this distance affords a true: 
picture of the hilar and mediastinal regions 
and many confusing and misleading shadows 
are excluded by this technique. 

3. Oblique views of the chest are important 
for the diagnosis of involvement of the medi 
astinal region. They are especially enlightening 
when there are calcified lymph nodes in the 
peritracheal region. 

4. In order to bring out calcium deposits 
clearly it is important that films be not under 
exposed (“‘soft’’). 

5. When possible, roentgenograms should be 
taken at various times during the course of the 
disease. 

In commenting upon their findings, the 
authors state that the interpretation of large 
homogeneous lobar shadows, mottled shadows, 
either disseminated or localized, or so-called 
“infiltration,” is often unduly influenced by a 
knowledge of the age of the patient and his 
reaction to tuberculin. Roentgenographic evi 
dence of cavity is of equal importance with the 
presence of calcium in establishing a diagnosis 
of tuberculosis. However, caseous débris in a 
cavity often obscures the clinical as well as the 
roentgenographic signs of it even when it is 
very large. On the other hand, the roentgen- 
ogram may suggest cavities when there are 
none. It must be remembered that cavities in 
the lungs of children may occur n any lobe. 

If in the roentgenogram there are shadows 
of apparently dilated bronchi within areas of 


consolidation, with or without associated 


cavities, the picture is strongly suggestive of 
tuberculosis. This picture without cavity may 
sometimes occur in nontuberculous subacute 
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or chronic, organized bronchopneumonia. As a 
general rule, however, the shadows produced 
by the nontuberculous bronchopneumonia with 
bronchiectasis do not have the smooth, homo 
geneous appearance (except for the bronchial 
markings) of the tuberculous consolidations. 
In roentgenograms of nontuberculous lobar 
consolidation the tracery of bronchi within the 
shadow cast by the solidified lung is sometimes 
seen but not frequently. 

Occasionally the roentgenogram gives little 
indication of an extensive destruction of pul 
monary tissue. Indeed, it may be pointed out 
that a roentgenogram in one of their cases was 
essentially negative although the autopsy 
demonstrated extensive pathological processes. 

The generalized miliary or snow-flake infil 
tration frequently regarded as pathognomonic 
of generalized tuberculosis is sometimes closely 
simulated by certain forms of nontuberculous 
pneumonia. If these roentgenograms reveal no 
deposits of calcium and the snow-flakes are not 
sharply circumscribed, the only important dif 
ferential point has to do with the peripheral 
fields of the lungs; if these show disseminated 
areas of consolidation, the lesions are more 
likely to be of tuberculous etiology than if the 
peripheries are clear. 

Although in pulmonary tuberculosis there is 
always an associated 
tracheobronchial 


involvement of the 


the actual 


lymph 
diagnosis of tuberculous lymphadenitis from 


nodes, 


roentgenograms cannot be made with the 
facility and frequency as described in the 


literature, according to the authors’ opinion. 
Krom a technical standpoint, they state, close 
target-film distance, rotation of the chest and 
the expiratory phase of respiration may bring 
about changes in contour and size of the 
mediastinal shadows incorrectly suggestive of 
large lymph nodes. 

Calcium shadows in the mediastinal and 
hilar regions usually indicate the presence of 
tuberculous lymph nodes; frequently there is 
seen no accompanying shadow indicative of 
the lymph node itself, unless it is so located 
as to protrude beyond the normal cardiac, 
vertebral or mediastinal shadows. When under 
proper technical conditions, a bulging hilar or 
mediastinal shadow of homogeneous density 
and well demarcated outline consistently ap- 
pears in the roentgenograms, taken at intervals, 
of a child with a positive tuberculin reaction, 
a diagnosis of tuberculous tracheobronchial 
nodes is warranted if there is no other expla 
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nation of the shadow; but only the presence of 
calcium in these shadows makes a purely 
roentgenographic diagnosis of 
lymphadenitis highly probable. 
Clinically, tuberculous tracheobronchial 
lymph nodes may produce signs of bronchial 
obstruction either by compression of the 
bronchus from without or by the blocking of 
the lumen with material from a caseous lymph 
node which has eroded the bronchial wall and 
emptied its contents into the lumen. Roent- 
genographically, such phenomena give the 
usual evidence of a foreign body. Judging from 


tuberculous 


the authors’ experience, these are not common 
occurrences.—R. S. Bromer. 
DunHaAM, ETHEL C. II. Pul- 


monary tuberculosis in infants under two 
years of age; a report of seven cases and dis- 


Tuberculosis. 


cussion of the course of the disease. 4m. 
F. Dis. Child., Jan., 1934, 47, 149-170. 
Dunham reports 7 infants in whom pul- 


monary tuberculosis developed before they 


were two years of age. These were selected 
because they had been followed up over a 
period of at least four years, during which time 
repeated clinical and roentgenologic examina- 
tions were made. Few instances of recovery 
have been reported in cases of tuberculosis in 
early infancy in which observation has been 
extended over a sufficiently long time to 
furnish reliable data on prognosis for those 
who survive the first or second year of life. 

All the infants had a defin'te history of 
direct exposure to tuberculosis. Knowledge of 
the extent and duration of exposure may be 
useful in prognosis. The past histor es of all the 
patients contained leads which, if followed up 
earlier, would have, in all probability, per- 
mitted the diagnosis of tuberculosis to have 
been made earlier. 
physical 


In each case the initial 
examination revealed certain evi- 
dences of illness which in themselves were not 
pathognomonic of tuberculosis, such as pallor 
of the skin, flabby musculature, and a curious 
apathy or gentleness which disappeared after 
improvement began. Enlargement of the spleen 
was not a constant finding. 

Roentgenograms were made in every case at 
the time of admission. In 5 cases the roentgeno- 
graphic findings corresponded with the physical 
findings; in 2 cases in which the roentgeno- 
grams showed evidence of lesions, correspond- 
ing physical signs were not found. In the first 
group of cases the 


roentgen examination 
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showed the presence of dense homogeneous 
shadows involving part or all of one or more 
lobes with sharply defined borders. In the 2 
cases in this group the findings corresponded 
to those described by Eliasberg and Neuland as 
typical of epituberculosis. In the second 
group less sharply circumscribed parenchymal 
involvement was shown. In the third group 
evidences of pleurisy were found. 

Thinning or rarefaction and contraction of 
the dense shadows seen in the upper parts of 
the lungs are, probably, the first evidences of 
improvement that can be shown by repeated 
roentgenographic examinations in cases of 
massive consolidation of the lungs. Next, as 
these shadows decrease in size and density, 
other denser shadows, probably those of areas 
of calcification, appear and show in the roent- 
genogram either as mottled, honeycombed 
or mulberry-like areas or as conglomerate 
masses. In 2 cases in which evidences of 
calcification in the parenchyma of the lungs 
disappeared as shown by serial roentgeno- 
grams, signs of activity of the disease reap- 
peared later. In 1 of the 2 cases in which 
pleurisy with effusion occurred, the line of 
pleural reflection was visible for twelve 
months. In the cases in which the only patho- 
logic finding was a sharply defined dense area 
in the upper part of one lung, there was nothing 
characteristic in the roentgenogram taken on 
admission, that would permit one to make a 
diagnosis of tuberculosis. A differential diag- 
nosis between tuberculosis and lobar pneu- 
monia on the basis of the roentgenogram alone 
would be difficult. The presence of roentgeno- 
graphic signs such as enlargement of the hilus, 
a shadow most marked at and appearing to 
spread from the hilus toward the apex or fine 
mottled areas of increased density in the lung 
outside the sharply defined dense area, should 
always suggest the possibility of tuberculosis. 
The most valuable roentgenologic evidence of 
tuberculosis is the appearance of calcified 
areas in the parenchyma or at the hilus. A series 
of roentgenograms, together with a knowledge 
of the clinical course and other laboratory 
findings, is usually necessary to make a diag- 
nosis of tuberculosis. 

All the patients had positive tuberculin 
tests (Mantoux). The period of observation in 
each case was between four and five years. 
Four of the children are considered well at the 
present time; 2 are still under treatment for 
tuberculosis; 1 died of tuberculous meningitis 
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at the age of five years. Reports in the literature 
of infants in whom pulmonary tuberculosis de 
veloped before the age of two years and who 
have been followed up for four years or more 
are relatively few in number.—R. S. Bromer. 


Go.psTEIN, Morris, and Woop, CHar-es L. 
Phlyctenular conjunc 
tivitis; its relation to tuberculosis as shown 
by roentgenologic and clinical observations 
in seventy-one cases. dm. F. Dis. Child., 

Jan., 1934, 47, 171-183. 

Although the clinical picture of phlyctenular 
conjunctivitis is clearly recognized and various 
plans of therapy are suggested, there is still no 
absolute agreement as to the etiology. In 1925 
Aland reviewed the literature on the subject 
and came to the conclusion that the preponder 
ance of evidence was in favor of the etiologic 
rdle of tuberculosis, but that further evidence 
was needed before this relationship could be es 
tablished. The purpose of this paper is to 
present as additional evidence of this relation 
ship a study of a group of children with 
phlyctenular conjunctivitis in whom particular 
attention was directed to the roentgenologi 
examination. 

Seventy-one children, from ten months to 
twelve years of age with phlyctenulosis, ré 
vealed positive roentgen evidence of tubercu- 
losis in 48 (67.6 per cent), suggestive roent 
genograms for 13 (18.3 per cent) and negative 
films for 10 (14 per cent). Tuberculin tests 
yielded postive results in 58 of 6c 


Tuberculosis. 


children 
tested (96.6 per cent). There was a positis e 
history of contact with tuberculosis in 33 
cases (46.4 per cent) and physical signs of 
tuberculosis in 21 cases (30 per cent). No other 
single condition was found in a_ proportion 
large enough to suggest an etiologic rdle. 

The importance of roentgenographic ex 
aminations of the neck and abdomen 
substantiated by this series of phlyctenular 
children. The only roentgen evidence of tu 
berculosis was found in the neck and abdomen 
in 18 instances, 37.5 per cent of the total of 
48 positive roentgenograms. 

The authors believe it is possible that there 
is a relatively uncommon form of conjunctivitis 
clinically difficult at the onset to distinguish 
from tuberculous phlyctenulosis, which is 


was 


caused by some other factor; but in the vast 
majority of cases of phlyctenular conjunctivitis 
careful study will reveal the presence of under 
lying tuberculous infection. This study should 
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ical 
examination and tuberculin test, a roentgen ex 

amination of the chest, neck and abdomen. 


R. S. Bromer. 


include, in addition to the history, physi 


Zuppa, ARMANDO. Considerazioni sulla 
capillare nel campo pulmonale destro. 


linea 
rhe 
capillary line in the right lung field.) .drc. 

di radtol., 1933, 9, 146-155. 

The author discusses the literature on the 
subject of the capillary line in the right lung 
field and gives roentgenograms illustrating 
his own findings. He concludes that 
capillary line is the image of the folds of the 
pleura of the middle interlobar fissure. This 
line can be seen on good roentgenograms quite 
frequently even when there are no other signs 
of pathological changes. He has found it in 
about 40 per cent of his cases. The capillary 
line is always an evidence of inflammatory 
changes in the interlobar folds of the pleura, 
even if they are only slight. If the capillary 
line is visible at all it is visible in all roentgeno 
\t a 


dsitance of 2 meters it is only slightly visible. 


the 


grams up to a distance of 1.5 meters. 
The greatest visibility is attained with the 
patient in the prone position with the rays 
centered on the fifth dorsal vertebra and with a 
focus distance of 1 meter. 

When the anatomical conditions permit, the 
line is visible with various incidences of the 
normal ray on the spinous processes of a num 
ber of the dorsal vertebrae because the surface 
of the interlobar pleura presents a curve in the 
anteroposterior direction and this curve is 
near the anterior wall.—dudrey G. Morgan. 


Bipoit, Amitio. Considerazioni clinico-radio 


logiche su 1§ 


casi di gangrena polmonare. 


(Clinical and roentgen study of 150 cases of 
gangrene of the lungs.) 4rch. di radiol., 1932, 


It has been questioned whether there is 
really any characteristic roentgen picture of 
gangrene of the lungs. The author says that it 


is only rarely that an immediate diagnosis of 
gangrene of the lung could be made from a 
roentgenogram and that only in the 
stage; as a general rule, the picture may be con 
fused with that of other conditions. In the 
chronic stage when the disease is complicated 
with sclerosis and thickening of the pleura the 
diagnosis is still more difficult. And as a matter 
of fact gangrene of the lung is not a single dis 
ease but a group of diseases. 


acute 
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The author gives the following classification 
of his cases: (1) Acute toxi-infectious gangre- 
nous bronchitis which is rare and generally lasts 
only a few days. There is no characteristic 
roentgen picture. (2) Dilatation of the bronchi 
with recurrent stubborn attacks of fetor, gen- 
erally due to cavities. Broncography with lip- 
iodol is of the greatest value in theses cases. 
(3) Acute diffuse fetid bronchopneumonia. 
The roentgen picture in this form does not 
differ from that of bronchopneumonia from any 
other cause. (4) Acute lobar or lobular gangrene 
from a symbiosis of spirilla and fusiform bacilli. 
The roentgen picture may be confused with 
that of the preceding form, differing only in 
the extent and confluence of the process. (5) 
Acute gangrenous pneumonia with compact 
foci. The roentgenogram may show signs of 
cavity in the center of these. (6) Acute uni- 
lateral lobulitis with a tendency to cavity for- 
mation. These foci are not of the compact type 
and their outlines are not very sharp; fre- 
quently they are localized in the parahilar re- 
gion. (7) Subserous gangrenous bronchopneu- 
monia. These are the most difficult to diagnose 
roentgenologically, particularly if they are 
'ocalized near the incisure as they may be con- 
fused with interlobar effusions or in other loca- 
tions with sacculated pleurisy. If lipiodol is 
used for differentiation it rarely enters a sac- 
culated pleurisy. 

The majority of these cases were given med- 
ical treatment, including serotherapy and in 
some cases arsenobenzol. A few of the patients 
were given collapse treatment. The early re- 
sults were good but after about a year there 
were recurrences in other localizations. This 
form of treatment has to be very carefully 
adapted to the case. According to Rosenthal 
it is best adapted for the type with dilatation 
of the bronchi and cavities. Arsenobenzol is 
indicated for the bronchopneumonic type 
caused by spirilla and fusiform bacilli. Surgical 
treatment gave good results in the subserous 
form; thoracoplasty and lobectomy have also 
been successful in some cases of the lobar form. 
Irrigation of the bronchi by means of the 
bronchoscope has been recommended by Soulas 
and Kindberg and gives good results in some 
cases but it is by no means simple and requires 
a trained specialist.— Audrey G. Morgan. 
Mevazzi, Bierart. Contributo alla 

diagnosi radiologica delle immagini atipiche 

da cisti idatidee del polmone. (Roentgen di- 


agnosis of atypical pictures of hydatid cyst 
of the lung.) Arch. di radtol., 1933, 9, 257-287. 


Assmann says that the roentgen diagnosis of 
echinococcus cyst of the lung is relatively easy. 
The author disagrees with this. It is true that 
the characteristic picture of echinococcus cyst 
of the lung is a round homogeneous shadow 
with sharply circumscribed outlines. But this 
picture may also be seen in tumors of the lung 
which grow eccentrically such as sarcoma, 
enchondroma, neurinoma, fibroma, dermoid 
cyst and occasionally carcinoma. If a cyst is 
deformed by adhesions it may not be spherical 
in form. If a cyst grows until it reaches the 
mediastinum it may simulate an aneurysm. 
Cases have been reported in which spherical 
pictures resembling echinococcus cysts proved 
on operation to be interlobar or encysted pleu- 
risy. Ifacyst is located near the pleura it may 
cause a reactive effusion, particularly if it has 
suppurated. Zehle described an echinococcus 
cyst of the lung in which the upper boundary 
of the sphere was formed by an arched line of 
greater transparency while above that there 
was another denser arched line. He said that 
the more transparent line was the air content 
of the cyst while the denser line was the cal- 
cified capsule. The author does not agree with 
this interpretation as in one of his cases there 
was a similar picture and the more transparent 
line proved to be interposed lung and the dens- 
er one was due to a reactive process in the 
interlobar pleura. If the cyst has opened into 
a bronchus it gives the appearance of a cavity. 
Diagnosis is particularly difficuit if the cyst 
and the surrounding lung tissue have suppu- 
rated. 

The author describes 8 cases in which dif- 
ferential diagnosis was particularly difficult 
and emphasizes the fact that a sagittal pro- 
jection alone is not enough but that lateral and 
oblique ones should also be used. This is par- 
ticularly necessary in establishing the exact 
site of the cyst for operation, as a shadow that 
appears round from in front may be spindle- 
shaped in profile and if it runs along the inter- 
lobar line may suggest an interlobar effusion. 
The oblique and lateral projections may also 
show irregularities in the outline of the shadow 
which suggest that it is not that of cyst. 

His first case was one of echinococcus cyst 
of the pericardium. The fact that the patient 
had recently suffered a trauma suggested the 
possibility of an encysted hemorrhagic effusion. 


Abstracts of Roentgen and Radium Literature 


Fy BR 


The second case was one of suppurated echin 
ococcus cyst of the right lower lobe of th 
lung with an effusion of the right lower inter 
lobe. There was disagreement as to whether it 
was a cyst or a pleurisy of the interlobar fissure, 
particularly as it began acutely with high fever 
and a first puncture showed an exudative fluid. 
A second deep puncture, however, showed 
cysticerci and cleared up the diagnosis. 

Two of the cases were sarcoma of the lung. 
In one of them the cyst shown on roentgen ex 
amination had grown very rapidly in a few 
months and the patient was in very bad gen 
eral condition. These facts should have sug 
gested tumor instead of echinococcus cyst. 
The patient died following an emergency oper 
ation performed without waiting for the result 
of laboratory examinations. It would have 
been better to perform an exploratory puncturé 
and this case emphasizes the necessity of in 
terpreting the roentgen picture only in con 
nection with the clinical and laboratory find 
ings. In the second case of pseudocystic sar 
coma the roentgenogram showed an oblique 
shadow above the left diaphragm with some 
what indistinct outlines and not homogeneous. 
The patient had discharged a hydatidiform 
mole two years before. The patient refused 
roentgen treatment and died from metastasis of 
the tumor. In one case there was a double cyst 
at the base of the right lung, in one an echino 
coccus cyst about three years after operation 
for another one; in one there was a large cyst 
of the lung with a typical picture but no pul 
monary symptoms while all the symptoms wer 
abdominal from an ulcer of the duodenum. 
The last case was one of mycosis of the middle 
lobe simulating echinococcus cyst. 

The cases show that exact diagnosis of echi 
nococcus cyst of the lung is extremely difficult 
and it is safer simply to make a diagnosis of 
cyst, describing its morphological characte 
istics than to pronounce definite judgment as 
to its nature before operation.—dudrey G. 
Morgan. 


PoMERANZ, RapHaEL. The problem of silicosis, 


a practical viewpoint. 7. Med. Soc. N. Fei 
Sept., 1934, 77, 508—SI1. 


yy 


The etiological significance of sericite, a hy 
drous aluminum silicate, and silica particles is 
discussed. Diagnosis is based upon: (1) history; 
(2) clinical findings, and (3) roentgen findings. 
The roentgen evidence is the most important 
but the diagnosis is incomplete unless the data 
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from all three sources are correlated. The roent- 
genogram shows enlarged, dense hilar shadows, 
haze over the central lung fields, increased 
fibrous net-work, nodules, mottling, etc., all 
indicating glandular and interstitial fibrosis 
Roentgenoscopic exami ination supplies, in part, 
information as to residual function of the af 
fected lung, for which the roentgenogram is 
inadequate. lo more thoroughly and accurat ely 
determine this remaining function of the silic 
otic lung, resort must be had to chest mensura 
tion, lung vitality tests, cardiac function tests 
and the like. A four-year serial roentgenograph 
ic follow-up of 12 cases of acute silicosis is 
presented together with observations on the 
prev ention ot the condition. Bi IORSHACT. 
BEZANGON, FERNAND; JACQUELIN, ANDRE 
Ropert-l)., and Tripour. Con 
tribution a l'étude radiologique des pneumo 


LEHMAN, 


pathies aigués. (Contribution to the roentgen 
study of acute pneumopathies.) Pr 
Nov. 18, 1933, ¢/, 1867-1871. 


If one follows the treatises of pathology the 
acute infections of the respiratory apparatus 
may all be classified in a few well-defined syn 
dromes such as pneumonia, pulmonary congest- 
ion—-Woillez type, bronchopneumonia, pleu 
ral pneumonia—Potain-Serrand type, and acute 
bronchitis. The anatomo-clinical studies made 
during the course of the influenza epidemic in 
Ig18 prove, however, that such a schematiza- 
tion can hardly be maintained. The authors 
made systematic roentgen studies in a series of 
patients afflicted with respiratory 
secondary to influenza, during a recent seasonal 
epidemic. On the basis of 5 


disorders 


positiv © cases. 
they now report the following classification of 
the principal roentgen aspects of grippal acute 
pneumopathies: Predominantly bronchial 
forms; (1) syndrome of hilar infiltration; (2) 
syndrome of arborescent opacities, and ) 
micro-nodular syndrome which usually is su- 
perimposed on the first two and which produces, 
when assuming a generalized form, capillary 
bronchitis with polypnea and intense cyanosis; 
(4) transitory forms, and parenchymatous 
forms which may be homogeneous or triangular 
in the pseudo-lobar bronchopneumonias and 
multiple or disseminated in the diffuse bron- 
chopneumonias. By using the above classifica- 
tion it is possible to follow the progression of 
an infection from the first bronchial ramifica- 
tions to the pulmonary alveoli. The knowledge 
of these is important because a diagnostic error 
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in favor of tuberculosis may easily be made. 
T. Leucutia. 


Jones, Oswatp R., and Cournanp, ANDRE. 
The shrunken pulmonary lobe with chronic 
bronchiectasis. Rev. Tuberc. Sept., 
1933, 2d, 293-316. 

The authors dscuss the shrunken pulmonary 
lobe with chronic bronchiectasis as a clinical 
entity, proving by their clinical observations 
that bronchial stenosis and chronic inhamma- 
tion are the two probable mechanisms in the 
causation of the shrinkage. Doubtless a com- 
bination of the two states exists as shown in 
one of their cases. The loss of the normal bron- 
chial function and the inflammation of the 
bronchial tree by lymph node infection in ad- 
dition to the extrinsic stenosis of a bronchus 
are factors in the production of the bronchiec- 
tasis. Other causes of bronchial stenosis are not 
discussed as the cases presented are attributed 
to bronchial stenosis and chronic inflammation. 
Two cases of chronic bronchiectasis with shrunk- 
en lobes due possibly to gre causes are 
shown but not proved.—W. R. Brooksher. 


Mayer, Wittarp D. Primary carcinoma of the 
bronchi. ¥. Mich. M. Soc., Oct., 1934, 3?, 
§39-546. 


The symptomatology, physical signs, pathol- 
ogy and roentgen findings of the lesion are re- 
viewed. Roentgen findings are variable and 
often the shadows are very difficult of interpre- 
tation, especially in early cases. Serial roentgen- 
ograms will, however, demonstrate progression 
of the disease. The parenchymal type of lung 
cancer is more evident in its early stages by 
roentgen examination that the bronchogenic. 
lodized oil injections have given considerable 
diagnostic aid in some cases. The roentgen ray 
is also of value in the diagnosis of metastasis. 
Case reports are presented with the history of 
a possible cured case.—W. R. Brooksher. 


ABDOMEN 


Banyal, Anprew L. Direct and_ indirect 
pneumoperitoneum incidental to artificial 
pneumothorax. 4m. F. M. 


1933, 
180, 513-518. 


The author states that pneumoperitoneum 
is a very rare complication of artificial pneumo- 
thorax and cites 2 cases of direct pneumoperi- 
toneum which occurs when the pneumothorax 
needle is inserted below, instead of above the 
diaphragm. Manometer readings indicate that 


\ 
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the subdiaphragmatic intra-abdominal pres- 
sure is negative and that it oscillates parallel 
with the intrapleural pressure changes. Two 
cases of indirect pneumoperitoneum are re- 
corded. It is concluded, from the study of symp- 
toms and roentgenologic findings, that in these 
cases the air found its way from an established 
pneumothorax into the peritoneal cavity along 
the structures passing through the diaphragm. 
The best means for establishing the diagnosis 
is the roentgenogram taken in the upright 
position. Immediate symptomatic relief can 
be obtained by elevating the foot of the bed, 
thus shifting the air from below the diaphragm 
to the pelvis.—¥. R. Andrews. 


SHIRER, Joun W. Hypermotility of the gastro- 
intestinal tract in hyperthyroidism. 4m. 7. 
M. Sc., July, 1933, 786, 73-78. 
Hypermotility of the gastrointestinal tract 

in hyperthyroidism has received little or no 
mention in the literature, although this is a 
prominent symptom in many patients with 
thyroid disease. Hence, a series of 42 patients 
with thyroid disease were examined before 
operation and again seven to ten days after 
thyroidectomy. The studies were made with 
the regular barium meal. The clinical signifi- 
cance of a study of gastrointestinal hypermotil- 
ity associated with thyroid disease is apparent 
when one considers the significance of digestion 
and absorption in the intestinal canal. Thus, 
in extreme hypermotility of the intestine, there 
is probably very great disturbance of the func- 
tions of digestion and absorption. This hyper- 
motility was manifest in 39 cases by the appear- 
ance of the head of the meal beyond the cecum 
at the end of three hours before operation. Fol- 
lowing operation upon the thyroid gland there 
was a definite decrease in the motility in 32 
cases. The author believes that because of the 
rapid passage of ingested material through the 
bowel there would be decreased assimilation of 
this material and that this decreased assimila- 
tion might account in part for some of the 
patients’ symptoms although the degree of 
hypermotility is not an index to the severity of 
the disease.—¥. R. Andrews. 


LipscHuutz, EmManuet W. The corroborative 
value of an improved gastroduodenal braid 
in the diagnosis of peptic ulcer; a compara- 
tive study of one hundred cases. 4m. F. M. 
Sc., July, 1933, 786, 79-84. 

The author presents a series of studies using 
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the gastroduodenal braid as an aid in the diag 
nosis of peptic ulcers. The braid was first de 
scribed by Cash in 1923 and consists of loosely 
knotted, tubular silk braid, 3 inch in diameter, 
and is white, flexible and compressible. The 
braid is swallowed when the stomach is empty 
and allowed to stay in over night. It offers a 
large surface for contact with the ulcer area, 
producing usually a very definite blood stain. 
Bile stains can also be readily detected, and 
are at times evidence of chronic duodenal ob 
struction. He describes the criteria necessary 
in order to make positive diagnoses by means of 
the braid also. 

Of 100 cases studied, 32 were diagnosed roent 
genologically as peptic ulcer. Of the entire 
group of ulcer cases, 75 per cent showed a de 
finite blood stain on the braid, indicating ulcer. 
In 2 cases the braid was positive for blood, the 
roentgen diagnosis was negative for ulcer, while 
at operation ulcers were found. In 2 other cases, 
however, the braid was negative for ulcer, the 
roentgen diagnosis was positive and at opera 
tion ulcers were found. 

In 55 of the 100 cases the roentgen examina 
tion revealed some degree of duodenal dilata 
tion. Of these 32 were diagnosed by the gastro 


duodenal braid.—P. ¥. Hodes. 


LamBranzl, M. Vasta perforazione duodenale 
con passaggio del mezzo di contrasto. (Large 
perforation of the duodenum with passage of 
the contrast medium.) 4rch. di radiol., 1933, 
9, 465-480. 

A man, aged fifty-five, had been having ab 
dominal pain and vomiting for about five years. 
In June, 1932, he had been treated for gastric 
ulcer. In December, 1932, he had copious me 
lena for some days. For about three weeks be 
fore coming to the hospital in April, 1933, he 
had been vomiting bloody vomit every day and 
was so weak he could not stand. Roentgen ex- 
amination showed a large cavity in the liver 


just above the bulb of the duodenum. Evi 


dently a large ulcer of the duodenum had first 
contracted adhesions with the liver and then 
perforated. The cavity in the liver had been 
brought about either by the action of the gastric 


juice or by suppuration. There had been none 


of the typical signs of perforation in this case 
and the patient had survived a large perfora 
tion for some time. Operation seemed hopeless 
on account of the patient’s condition. He was 
discharged and died a month later. The case 
also shows that very serious lesions of the lower 


part of the liver may occur without affecting 
the excretion of bile seriously.—dAudrey G. 
Morgan. 


BERMOND, Marco. La diagnosi radiologica dell’ 
ulcera duodenale nell’infanzia. (Roentgen 
diagnosis of ulcer of the duodenum in child- 
hood.) Arch. di radiol., 1933, 9, 393-417: 
Roentgen examination has not been very 

commonly used in the diagnosis of duodenal 

ulcer in childhood and Becker has recently 
asserted that roentgen examination of the duo 
denum in childhood is not of any great value 
except in the diagnosis of congenital stenosis 
of the duodenum. The author describes and 
illustrates a case in a child two years of age 
which shows that this is a mistaken opinion. 

His case showed the characteristic ““Akerlund 

syndrome” which is the basis of roentgen diag- 

nosis of ulcer of the duodenum in adults. This 
syndrome which includes four types of de 
formity of the bulb: niche, cicatricial retraction 

W ith the Malta Cross or three leaf clover image, 

spastic incisure, and diverticulum, is just as 

characteristic in children as it is in adults. On 
the other hand, the clinical picture is not typical 
in children which makes the roentgen examina 
tion all the more important. Children frequent- 
ly do not have the characteristic pain in duo 


denal ulcer and the author is convinced that if 


children with periodical vomiting were habit 
ually sent for roentgen examination duodenal 
ulcer would not infrequently be discovered. 
Periodical vomiting was the most prominent 
clinical symptom in his case.—4udrey G. Mor- 


gan. 


FELDMAN, Maurice. The redundant duode 
num. dm. F. M. Sc., 1933, 786, 198-2 


Anomalies of the duodenum are not infre 
quently observed in the routine roentgen ex 
amination of the gastrointestinal tract. In this 
study the author calls attention particularly to 
a redundant condition of the superior portion 
of the duodenum, an interesting anomaly which 
frequently passes unrecognized. In all cases in 
which there was elongation of the superior 
portion of the duodenum, a ptosis of this seg 
ment resulting in an abnormal loop was ob- 
served. This produced puddling and retarda 
tion of the contrast meal like a water trap in 
which the passage of the opaque meal was 
somewhat blocked. This elongated segment 
varies in length from 5—10 cm. and may be U- 
shaped, V-shaped, double-looped, or serpen- 
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tine. With regard to the clinical significance of 
this anomaly a group of 10 cases was studied. 
In nearly every instance in this series a typical 
or atypical picture of an ulcerated duodenum 
was found. This association the author con- 
siders very significant and expecially so when 
one considers that in those cases in which there 
was no roentgen evidence of ulcer there was, 
however, roentgen evidence of duodenitis. The 
roentgenologic method of examination offers 
the best possible means of establishing the 
diagnosis.— R. Andrews. 


Pirazzoui, A. Contributo alla indagine colecis- 

tografica. (Cholecystography.) Arch. di ra- 
aiol., 1933, 9) 433-407. 


The author reviews the different methods of 
cholecystography and then describes Antonuc- 
ci’s rapid method by means of which the gall- 
bladder begins to be visible within half an hour 
after the injection and the maximum of visibil- 
ity is reached in the second hour. In addition 
to the usual dose of 2-3 gm. tetraiodide he in- 
jects 12 c.c. of a 40 per cent glucose solution 
and 25 units insulin. The glucose unites with 
the tetraiodide directly in the blood and by 
concentrating the drug brings about rapid vis- 
ibility of the gallbladder. This is confirmed by 
the fact that even with the Graham method 
the gallbladder has become visible more quickly 
in diabetics who had a high concentration of 
sugar in the blood. 

A table is given showing the results of this 
method of examination in 165 cases. The cor- 
rectness of the indications furnished by the 
Antonucci method was verified in 48 of the 
sO cases operated on. In 2, one of tumor of the 
stomach and one of tumor of the liver, the 
gallbladder was invisible from indirect causes. 
This method in addition to being more rapid 
is more sensitive than the visual method. 

In addition to visibility of the gallbladder 
its emptying time is important. This may be 
tested with Bronner’s paste consisting of 2 or 
3 egg yolks. The normal emptying time is an 
hour to an hour and a half. A rapid emptying 
time of twenty to twenty-five minutes indicates 
gastric or duodenal ulcer and an abnormally 
long emptying time indicates chronic cholecys- 
titis.—Audrey G. Morgan. 


HERRMANN, S. F., Hicks, G. S., and Martin, 
D. L. Double gallbladder. 4rch Surg., Nov., 


1933, 275 905-909. 


Before the advent of cholecystography clin- 


\ 
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ical recognition of anomalies of the gallbladder 
was rarely recorded. Boyden, in a review of 
the subject of accessory gallbladder in 1926, 
found the anomaly to occur once in every 8 
cats, 28 calves, 85 sheep and 198 pigs. The 
study included 10,000 domestic animals. It 
occurred only once in every 3,000 or 4,00¢ 
human beings and his study included 19,000 
human beings. Only 20 cases in human beings 
were recorded from 1674 to 1926. They were 
classified into (1) vesica divisa or bilateral 
gallbladder; (2) vesica duplex; (2) is further 
subdivided into (a) Y-shaped with two cystic 
ducts merged into one; (4) ductula with two 
complex cystic ducts opening separately into 
the common duct. Since that time there have 
been a few other cases reported to which the 
author adds one case. 

This anomaly is best explained by the forma- 
tion of two embryonic buds from the common 
bile duct instead of the usual one. These buds 
are originally solid cords of epithelial cells 
which later acquire a lumen. 

In the case reported by the authors a chole- 
cystographic study was not made and had it 
been made it is questionable whether it would 
have been possible to make a roentgen diag- 
nosis. There was a double gall-bladder of the 
ductula variety and there were small stones in 
the common and cystic duct of one of the gall- 
bladders and in the other there were 3 large 
stones. The unopened gallbladder measured 8 
cm. in length and 4 cm. in its greatest diameter. 
It was roughly ovoid and contained two sepa- 
rate cavities of unequal length and diameter 
surrounded by a common fascial coat and each 
with a duct separated from the other through- 
out its course in the specimen.— FE. P. Pender- 
Rrass. 


Hirzror, Lewis H. The correlation of other 
diagnostic procedures with cholecystography 
in 250 cases of suspected gall bladder disease. 
Am. F. M. Sc., Aug., 1933, 786, 203-213. 
The survey of 250 cases was made to check 

the value of cholecystography with other diag- 

nostic procedures used in an investigation of 
suspected gallbladder disease. 

Clinical history, physical examination, chole- 
cystography, duodenal drainage, gastric acidity 
and Van den Bergh tests were compared. The 
history was found to be most valuable in 126 
cases, the cholecystogram in 115, and the 
physical findings in 9. The duodenal drainage 
was not satisfactory due to the impossibility 
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of having one well trained man to make all the 
examinations. The hyperacidity found in most 
cases was merely to be valued as another link 
in the chain of evidence. The Van den Bergh 
test was of value in detecting latent jaundice. 
The diagnostic procedures which proved of 
most value in order of effectiveness wree: (1 
careful and complete history and physical ex 
amination, (2) cholecystograms, (3) gastro 
intestinal roentgenography, (4) duodenal drain 
age, (5) Van den Bergh test and icterus index, 
(6) fractional gastric analysis.—¥. H. Harris. 


Martinorri1, Giuseppe. Sulla patogenesi e 
sulla sintomatologia clinico-radiologica delle 
dolicocolie. (Pathogenesis and clinical and 

roentgen symptomatology of dolichocolon.) 

Radiol. med., Dec., 1933, 20, 1477-1521. 
Twenty-five cases are described and _ illus- 

trated with roentgenograms showing the vari- 

ous forms of dolichocolon discussed by the 
author. He distinguishes between a true doli 
chocolon in which there is an absolute increase 
in the total length of the colon and a compensa 
tory dolichocolon in which the increase in length 
of one segment is compensated by decreased 
length of the other segments so that the total 
length of the colon is not changed. There is also 

a false dolichocolon in which increased length 

is only simulated by displacement of certain 

segments of the colon so that they apparently 
add to the length of the other segments. 

He believes that true dolichocolon is con 
genital and sometimes familial. It may however 
be associated with an acquired megacolon or 
distention of the colon. The so-called dolicho 
megacolon may be acquired, that is, it may be 
only a distention of the colon with elongation 
secondary to the distention brought about by 
nervous factors. True congenital dolichocolon 


does not in itself cause any symptoms at all. 
There is no symptomatology characteristic of 
dolichocolon as such. Symptoms develop only 
when disturbances of passage occur and they 
are then the symptoms of that condition, or 
when inflammation supervenes in the colon or 
mesocolon Audrey G. 
Morgan. 


or adjacent organs. 


Wuire, WitiiaM C. The diagnosis of carcinoma 
of the colon. 4m. F. M. Sc., 1933, 786, 665 


670. 
/ 


The author presents a complete analysis of 
$3 carcinomas of the colon. In 18 cases the 
lesions were in the sigmoid colon. The remain 


der were distributed rather equally throughout 
the rest of the large bowel; 47 of the group oc- 
curred in patients over forty years of age. 

The average duration of symptoms on first 
observation was about eight months. The pa 
tients frequently complained of “indigestion” 


and related a history of dietary restriction. 
Later, if the neoplasm involved the right half 
of the colon, pain was referred to the right 
lower or upper quadrants. If the left half was 
involved, the pain was referred to the umbilical 
region, rarely to the left colonic region. 

Weight loss was the second prominent symp 
tom. One-third of the cases never complained 
of constipation. 

Blood in the stool was not reported for any 
tumor situated between the cecum and the 
splenic flexure in cases of cancer. Krom this 
point to the rectum there were many cases with 
blood in the stool. 

The tumor mass was felt only once per rec 
tum. The author reports that 85 per cent gave 
some indication of chronic obstruction. Acute 
obstruction was seen when the lumen became 
suddenly occluded or when the tumor caused 
an intussusception. 

( the 40 cases diagn sed by roentgenosce ypc 
study 31 had positive diagnoses. The author be- 
lieves that the error could be decreased if the 
patient were studied in many different positions 


and angles.—-P. Hodes. 


Bur.er, R. WeEpEN. Observations upon mul 
tiple intramesenteric diverticula of the small 
intestine. Brit. F. Surg., Oct., 1933, 27, 
346. 
This condition is a definite pathological state 

which must be distinguished from others in 

which there are diverticula in the small bowel 


at its mesenteric border, such as traction diver- 


3-9 


ticula secondary to adhesions or to scarring of 
old inflammatory lesions, congenital pouches 
associated with accessory gland tissue, and 
vestigial and developmental cysts and diver- 
ticula. The author reports 7 new cases and re- 
views the records of the 13 cases previously re- 
ported. 

Nineteen of the 20 cases were found acci- 
dentally at post-mortem examination of pa- 
tients who had died of totally different causes. 
The average age was sixty-four; 14 were men 
and 6 women. The number of diverticula may 
vary from a few to several hundred. They are 
always plentiful in the first 2 or 3 feet beyond 
the duodenojejunal junction. The size may 
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vary from that of a pea to that of the large 
globular ones measuring 7 cm. 
ameter. 


or more in di- 


Clinically the patients fall into three groups, 
(a) those in whom the condition is discovered 
by accident, (4) those in whom the condition 
causes symptoms described as mild “‘indiges- 
tion” and a feeling of pressure and distention 
following meals which is relieved by belching, 
and (c) those with slight symptoms but who are 
seen by the physician because of an acute ab- 
dominal emergency directly related to the pres- 
ence of the diverticula. 

As an etiological cause for the condition the 
author found definite evidence of arteriosclero- 
sis of the mesenteric vessels. This sclerosis could 
act as a cause by producing (1) traction by the 
vessels from without and (2) atonia of the bowel 
wall with consequent increase in pressure from 
within. The small diverticula were found to 
have all the muscular layers present but the 
larger ones showed evidence of herniation of 
the mucous the 
fibers. 


membrane through 


muscle 

The diagnosis cannot be made from clinical 
symptoms. The roentgen study with the ba- 
rium meal gives a very striking picture in which 
there are multiple fluid levels with gas distend- 
ing the diverticula above the fluid levels. How- 
ever, this picture is not always obtained, as one 
of the author’s cases gave no such appearance 
in the postoperative study when it was known 
that numerous diverticula were present. In one 
case studied the barium was out of the diver- 
ticula in ten hours and the small intestine was 
empty in normal time. 

The treatment of this condition depends 
upon the presenting symptoms and is more or 
less unsatisfactory. //. Harris. 


Ranpa.i, O. S. Multiple myeloma complicated 
by intestinal obstruction due to amyloid in- 
filtration of the small intestine. 4m. 7. 
Cancer, Dec., 1933, 79, 838-846. 

A case of multiple myeloma is reported which 
developed typical clinical and roentgen evi- 
dence of mechanical obstruction. At operation 
no mechanical obstruction was found but 
rather a marked thickening of the small in- 
testinal walls, so much so, that peristalsis was 
impossible. At post-mortem examination this 
thickening was found to be due to amyloid in- 
filtration. 

The author the literature upon 
amyloid infiltration of the intestinal tract. In 


reviews 
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view of the fact that Geschickter and Copeland 
report 20 per cent of all cases of multiple mye- 
loma as having gastrointestinal symptoms, 
amyloidosis of the intestine may be more fre- 
quent than is generally believed.—¥. H. Harris. 


GENITOURINARY SYSTEM 


Benet, Litja, and Wanren, Herman. On 
meteorism in pyelography. 4cta radiol., Feb., 
19345 755 41-40. 

Under normal conditions the CO. tension in 
the intestine is higher than that of the venous 
blood and surrounding tissues. As a result, the 
gas is given off from the intestine to the tissues. 
But if there are severe circulatory disturbances 
in the splanchnic area the direction of diffusion 
may be reversed and the intestine may distend 
with gas. Trauma may cause such a disturb- 
ance of splanchnic circulation and consequently 
of gas exchange, resulting in meteorism. 

The trauma of retrograde pyelography is 
often sufficient to cause considerable mete- 
orism. It is therefore important to decrease the 
trauma as much as possible. Generally the 
opaque substance is introduced into the kidney 
pelvis with a syringe under a considerable hy- 
perpressure. At the Upsala Clinic it is poured in 
slowly under slight and graduated hyperpres- 
sure. This method does not cause pain and it 
also gives more distinct roentgenograms as the 
meteorism only reaches a moderate degree. 
Audrey G. Morgan. 


Ripspina, S. Une source d’erreurs negligée dans 
interpretation des pyelographies. (A neg- 
lected source of error in the interpretation of 
pyelograms.) Acta radiol., 1933, 74, 545-556. 
The author calls attention to the fact that 

the contrast fluids used in retrograde pyelog- 

raphy do not mix readily with the urine. He 
gives several illustrations which show that the 
contrast fluid sinks to the bottom of the kidney 
pelvis and a layer of stagnant urine collects 
over it. False interpretations of the resultant 
roentgenograms can be avoided by examining 
the patient in several positions.—Audrey G. 
Morgan. 


ALBRIGHT, FuLLeR, Bairp, P. C., Cope, 
Ouiver, and BLoomserc, EstHEr. Studies 
on the physiology of the parathyroid glands. 
IV. Renal complications of hyperparathy- 
roidism. 4m. F. M. Sc., 1934, 787, 49-65. 
The authors state that it is probable that the 

kidney may be involved in hyperparathyroid- 
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ism in three entirely different ways as follows: 

1. Pyelonephritis secondary to formation of 
calcium phosphate stones in renal pelves. 

111. Acute parathyroid poisoning with anuria, 
and death from undetermined cause in a few 
days, with calcium deposits in kidney paren 
chyma as well as in other organs, but with no 
chronic renal changes. 

11. A condition midway between these two, 
which simulates both chronic glomerular and 
vascular nephritis. [t differs from Type 1 in that 
the deposits are in the kidney parenchyma 
rather than in the kidney pelves, and from 
Type 1 1n that the kidneys show long-standing 
changes and may be the only organs involved 
in the calcium deposits. 

They review 83 cases of hyperparathyroidism 
which revealed 23 patients (27 per cent) with 
Type 1 lesions, 19 patients (23 per cent) with 
Type 1 and 1 with Type 11. Metabolic studies 
were done on 2 patients with Type 1 lesions 
and these showed certain differences from the 
findings in similar studies on patients with hy 
perparathyroidism but without renal involve 
ment, namely: (a2) hypophosphatemia was not 
present; (4) the degree of hypercalcemia was 
decreased; (c) the fecal calcium excretion was 
increased rather than decreased; (d) the parti 
tion of phosphorus in the urine as compared 
with the feces was less elevated. Patients with 
Type u lesions often present a clinical picture 
very similar to that of chronic glomerular 
nephritis, but the scarcity of casts in their 
urinary sediment is a helpful differential point. 
The authors suggest the term nephro-calcinosis 
for this type of kidney lesion. 

They point out that the presence of a renal 
stone should suggest the possibility of hyper 
parathyroidism and they cite 2 cases where this 
finding led to such a diagnosis and the removal 
of a parathyroid adenoma in each instance. The 
renal lesions of hyperparathyroidism can occur 
without bone lesions, the former being an index 
of the severity of the disease, the latter an index 
to its duration. 

After parathyroidectomy, the blood phos 
phatase level only gradually returns to normal, 
suggesting that the parathyroid hormone is not 
directly responsible for the production of the 
enzyme. Patients with hyperparathyroidism 
and no bone changes may have normal phos 
phatase levels. The plasma phosphatase level 
is probably an index to the amount of bone dis 
ease and is independent of the degree of hyper 
parathyroidism. 
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In the authors’ case lesions were shown in the 
epiphyses by the roentgen ray, suggestive of 
rickets, and they raise the question whether so 
called renal rickets may not often be hyper 
parathyroidism before closure of the epiphyses 
complicated by Type 11 renal lesions. They con- 
clude the evidence is that such is not always the 
case. 

Whereas hyperparathyroidism can cause par- 
enchymatous kidney damage, they cite 3 cases 
from the literature in which parenchymatous 
kidney disease was associated with multiple 
parathyroid tumors, and they raise the ques 
tion whether in these instances the parathyroid 
hyperplasia was not secondary to phosphate re 
tention dependent on the renal insufficiency. 

As regards prophylactic therapy for the pre 
vention of renal damage in hyperparathyroid 
ism, they point out that fluid should be forced; 
that an alkaline urine should be avoided; that 
ammonium chloride and presumably other 
acidosis-producing salts are contraindicated; 
that a high phosphorus diet, while indicated for 
the demineralization, imperils the kidneys and 
should be used only when the blood values can 
be carefully followed; and that the same applies 
to a high calcium diet, although to a less extent. 
They cite a case of hyperparathyroidism where 
medical treatment was followed by marked im- 
provement of the bone condition but where 
kidney damage eventually occurred. They ex- 
press the point of view that almost all patients 
with this disease will eventually develop kid 
ney damage unless the condition is corrected by 


R. Bromer. 


successful surgery. 


Hicarns, C. C., and Hicken, N. Frep. Spon- 

) 
taneous renal and ureteral fistulas. rch. 
Surg., Nov., 1933, 27, 817-845. 


This article reports cases of unusual spon- 
taneous renal and 
with a review 


ureteral fistulas together 
of the literature dealing with 
some of the rarer fistulas arising from the kid 
ney and ureter. 

The cases reported were: (1) nephrocolic 
fistula resulting from chronic renal tuberculo- 
sis: (2) a nephrocolic fistula arising from a peri 
renal abscess which was also the source of a 
cutaneous fistula; (3) one of perirenal abscess 
rupturing into the renal pelvis; (4) a perirenal 
abscess dissecting along the ureter and at the 
junction of the middle and lower third ruptur- 
ing into it; (S) a vesico-peritoneal fistula arising 
from a tuberculous bladder, and (6) a case giv- 
ing clinical signs of a urinary chylous fistula. 
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Spontaneous perforation of the kidney ac- 
companied by a fistulous communication with 
adjacent organs or tissue is usually the result 
of advanced disease such as pyonephrosis, 
nephrolithiasis, neoplasm, tuberculosis or the 
various suppurative nephritides. These fistulas 
may be classified according to etiology or ac- 
cording to their anatomic relationships. The au- 
thors follow the latter classification and have 
searched the literature for cases which repre- 
sent the various types. 

They found reported cases of the following 
fistulous (2) 
nephro-colic, (3) reno-pulmonary, (4) reno- 
peritoneal, (5) reno-perirenal, (6) reno-cutane- 
ous, (7) uretro-intestinal, (8) uretro-abdominal, 
(9) uretro-periureteral, (10) uretro-vesical and 
(11) uretro-vaginal. 


connections: (1) reno-gastric, 


The diagnosis of this condition was made by 
the history and findings at operation or au- 
topsy. At present, cystoscopic and roentgeno- 
graphic studies make the diagnosis relatively 
easy. 

The treatment is prophylaxis by preventing 
advanced kidney disease. For the fistula, the 
treatment depends upon the location and the 
condition of the patient. As a rule, the abscess 
is drained and later the fistulous tract is excised. 
The kidney is usually so diseased as to necessi- 
tate removal.—Y. H. Harris. 


OsrLinc, Karv. Réntgenologische und patholo- 
gisch-anatomisch Veranderungen bei Erweit- 
erungen einzelner Nierenkelche. (Roentgen 
and pathologico-anatomic changes in dilata- 
tion of solitary kidney calyces.) 4cta radiol., 
Feb., 1934, 15, 28-4 


Among isolated dilatations of the calyces, 
those occurring in the early stages of kidney 
tuberculosis have been given the most atten- 
tion. They develop from breaking down of foci 
in the pyramids or secondarily after tuber- 
culous stenoses of the calyces and sometimes 
show a characteristic appearance in the pyelo- 
gram. In other cases, dilatations may occur in 
front of a stenosis caused by compression by a 
cyst or tumor. In still other cases the cause is an 
occluding stone or tumor of the kidney pelvis. 
Sometimes dilatations are seen in the form of 
large thin-walled hydronephrosis sacs and cases 
have been described in which a kidney cyst has 
perforated into the kidney pelvis or originated 
in it. 

Three clinical cases and 2 autopsy cases are 
described and illustrated by photographs and 
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photomicrographs. In the first two the differ- 
ential diagnosis from kidney tuberculosis pre- 
sented an interesting problem. In the first case 
there was a cavity in the lower end of the kid- 
ney which connected with the kidney pelvis 
through a constricted calyx. The cavity con- 
tained a mass that was probably made up of 
calcified blood clots. 

In the two post-mortem cases there were scars 
in the kidney parenchyma corresponding to the 
changes in the calyces. In the scars there were 
areas of varying size in which the microscopic 
picture was that of thyroid tissue. The author 
has seen similar tissue in a kidney in which 
sclerosis had begun as a result of thrombosis in 
the renal artery. He thinks it probable that a 
slowly progressive destruction of the kidney 
parenchyma is an essential condition for the de- 
velopment of such thyroid tissue. 

While in one of the author’s cases the dilata- 
tion of the calyx may have been prestenotic, in 
two of the others it was of a form that sug- 
gested that it was caused either by malforma- 
tion or by contraction of the surrounding par- 
enchyma.— Audrey G. Morgan. 


NERVOUS SYSTEM 


Qvarti, Su di un particolare reperto 
mielografico in una sindrome di compres- 
sione midollare. (A special myelographic find- 
ing in a syndrome of compression of the 
cord.) Radiol. med., 1933, 20, 1568-1575. 


A case is described in which the myelo- 
graphic findings show that opaque substances 
may pass from the spinal fluid to the lymphatic 
perineural spaces. This has been a disputed 
question. In this case there was compression 
from pus probably originating from Pott’s dis- 
ease. The lipiodol could be seen passing out 
from the subarachnoid space along the roots of 
the 3d, 4th and sth spinal nerves.—Audrey G. 
Morgan. 


SKELETAL SYSTEM 

Hamivron, Benet, and CHARLES. 
Rickets and hyperparathyroidism. 4m. 7. 
Dis. Child., Oct., 1933, £6, 775—-78°. 


The first part of the authors’ experiments 
showed that the serum of rachitic blood had a 
high affinity for calcium. A large dose of cal- 
cium chloride or calcium gluconate given by 
mouth caused a much more marked rise in the 
serum calcium of rachitic rabbits than of nor- 
mal rabbits. The rise, in their experience, was 
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generally high enough to cause the death of the 
rachitic animal from hypercalcemia. This 
marked affinity for calcium in the rachitic 
blood is, they think, due to hyperactivity of the 
parathyroid glands. 

The second part of their experiments showed 
that this property of high affinity for calcium 
in rachitic serum is transferable from one ani 
mal to another. Normal rabbits given an intra 
muscular injection of rachitic blood and then 
given calcium by mouth, also responded with 
an abnormal rise in the serum calcium. This 
property of rachitic blood 1S, in effect, identical 
with that of parathyroid extract. So far in their 
work, they have found nothing that would con 
tradict the assumption that this property of 
rachitic blood to raise the serum calcium of an 
other animal when an injection is made into the 
muscles is due to an excess of parathyroid 
hormone in the rachitic blood. 

A test for parathyroid hormone, which the 
authors have published elsewhere, was applied 
to the blood of rachitic and normal rabbits. 
While no reaction was obtained with the blood 
of the normal animals, the blood from the 
rachitic animals gave in most instances a mark- 
edly positive result. They conclude that the 
blood of rachitic rabbits is abnormally rich, 
either in parathyroid hormone or some sub 
stance with identical effect on the serum cal 
cium.—R. S. Bromer. 


ConHEN, Henry, and Ketty, R. E. A case of 
parathyroid tumour associated with general 
ized osteitis fibrosa. Brit. ¥. Surg., Jan., 1933, 
20, 472 475. 

The authors present a patient, aged forty 
eight, with parathyroidism. They discuss min 
utely the anamnesis, physical findings and clini 
cal studies, thereby limiting diagnostic possi 
bilities. Abdominal distress, headache, in 
creased head circumference, bone pains, and 
nephrolithiasis formed a part of the clinical 
picture. There were diffuse bone changes on 
roentgen examination indicative of osteitis 
fibrosa cystica. Hypercalcemia was constantly 
present before operation. Blood uric acid and 
non protein nitrogen were slightly elevated. 

Although there was no apparent swelling in 
the neck, a parathyroid tumor measuring 2.5 
by 1.5 by 1.0 cm. was found and removed. At 
the same time a piece of involved bone was also 
removed. Microscopic section of the para 
thyroid presented an increase in the principal 
cells which were highly vesiculated. The bone 
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revealed imperfect bone formation in excess of 
bone resorption. 

The patient had early signs of parathyroid 
tetany for forty-eight hours after operation 
of calcium gluconate. Recovery paralleled the 
normal blood and urinary calcium 
levels showing also roentgenographic evidences 
of increased bone calcification.—P. H 


R. C., Fraser, F. R., DuNHILL, 
T. P., Viex, R. M., Harris, C. F., 


DAUPHINEE, J. 


which were relieved by intravenous injections 


calcium 


and 
\. The diagnosis and treat 
ment of generalized osteitis fibrosa with hy 
perparathyroidism. Brit. 
20, 479-507 


S*) 


Jan., 1933; 


These authors present 3 cases of parathyroid 
ism and analyze minutely their features. They 
also point out in what respects parathyroidism 
differs from focal osteitis fibrosa. 

One is impressed by the diffuse nature of the 
disease and the similarity of the cystic areas } 
the many involved bonés. The calvarium 


In 
in 
each patient was of increased thickness with 
evidence of osteoporosis. One patient’s first evi 
dence of bone disturbance was slipping of the 
upper femoral epiphysis. Weakness, muscular 
atony, and gastric disturbance were the usual 
systemic reactions. 

The methods employed for chemical quanti 
tative analyses are outlined. Two patients had 
had abnormally high serum calcium whereas 
the third had a high normal value. The amount 
of calcium taken with the food had no effect 
upon the level of the serum calcium. Urine cal- 
clum excretions remained high on both high 
and low calcium diets. Serum phosphorus was 
low in all 3 cases and rose slowly after para 
thyroidectomy. Serum calcium dropped acutely 
with the appearance of signs of early para 
thyroid tetany. There was an increased reten- 
tion of calcium in every case after operation. In 
spite of this, however, calcification of the cysts 
was not present until about nine months after 
operation. 

The novice is inclined to feel that para- 
thryoid removal in parathyroidism is an easy 
procedure. The technique probably is. The diffi 
culty lies, however, in identifying the para 
thryoids. They frequently cannot be distin- 
guished from the thyroid tissue and in every 
case were situated in an anomalous position. 

Microscopy revealed a decrease in the OXy- 
phile cells of Welch. There was no attempt at 
vesicle formation 


in the patients with high 
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serum calcium whereas the patient with the 
high normal content showed ill-formed vesicles. 

The authors are against the casual use of the 
diagnosis and insist that it can only be made 
after the most exacting calcium and phosphorus 
studies. They present a patient in whom the 
diagnosis had been made in spite of normal 
chemical balance. No parathyroid tumor was 
found at operation. Biopsy of a bone cyst estab- 
lished the case as focal osteitis fibrosa. General- 
ized osteitis fibrosa is twice as common in 
women; the onset is usually in adult life or 
adolescence; bone pain is usual; muscular atony 
and renal calculi are common. Focal osteitis 
fibrosa occurs equally in males and females; the 
onset is usually in childhood and is not asso- 
ciated with muscular weakness.—P. ¥. Hodes. 


KEYNES, GEOFFREY, and Taytor, Hermon. 
A case of parathyroid tumour. Brit. ¥. Surg., 


July, 1933, 27, 20-28. 


The authors present a patient with hyper- 
parathyroidism in a most through and com- 
prehensive manner. They discuss in detail the 
physical characteristics of the patient, stress- 
ing, among other features, the very short and 
broad terminal phalanges which do not re- 
semble the clubbing of pulmonary osteoarthrop- 
athy. This patient's were 
weakness and pain. Two years 
later he developed a bony growth in the maxilla 
which was sectioned and diagnosed osteoclas- 
toma. Joint pains developed five and one-half 
years after the patient was first seen, at which 
time the diagnosis was made. 

Operation, in spite of the presence of a nor- 
mal neck, revealed a cystic parathyroid growth, 


first 
abdominal 


symptoms 


3.5 by 2.5 cm. The patient has improved re- 
markably since operation. 

The importance of careful calcium and phos- 
phorus balance determinations is stressed. The 
authors present these data before and after op- 
eration showing the brilliant change in the bal- 
ance with the change in the clinical and roent- 
genographic picture. 


The many photographs and roentgenograms 


complete this excellent presentation.—P. 7. 
Hodes. 
Gorpon-Taytor, G., Wises, Puitip, and 


Baker, S. L. A case of parathyroid tumor as- 
sociated with fibrocystic disease. Brit. F. 
Surg., April, 1932, 79, 606-618. 


The authors describe a case of fibrocystic dis- 
ease in which the left lower extremity was am- 


t 


aO 


putated for fear of malignancy before the para- 
thyroid syndrome was recognized as such. This 
patient had a blood serum calcium of 16.9 mg. 
per 100 c.c. They also report another case with 
blood serum calcium of 8.2 and serum phos- 
phorus of 2.8 mg. per 100 c.c. in which a para- 
thyroid tumor was removed, following which 
the patient became considerably improved, with 
increase in bone density and disappearance of 
local areas of disease with increase in thickness 
of cortex and healing of a pathological fracture. 

A pathological study was made on the ampu- 
tated extremity in the first case. The histolog- 
ical features of these bones exhibited a general 
atrophy of bony tissue, much of which ap- 
peared to be in a quiescent state, with thin 
trabeculae separated by fatcy marrow. In 
places an active process was at work and the 
trabeculae were clothed by a spindle cell and 
osteoclast tissue; here both lacunar resorption 
and new bone formation were proceeding on an 
extensive scale, but it appeared that the resorp- 
tive process was finally getting the upper hand. 
In addition to this there were the areas of 
osteoclast and spindle-cell tissue, often cystic. 
In most of these there were few, if any, calcified 
trabeculae left, but there was still an attempt at 
bone formation which resulted in the produc- 
tion of small irregular patches of coarse-fibered 
osteoid tissue. 

The parathyroid tumor removed from the 
second case was also examined. Histologically 
the appearance was compatible with a condi- 
tion of hyperfunction of the parathyroid gland. 
The case from which the parathyroid tumor 
was removed was interesting in that the patient 
developed neuromuscular irritability postop- 
eratively, with a serum calcium of 10.9 mg. per 
100 c.c. Two days later the patient developed 
tetany which was relieved by calcium chloride 
and parathormone. 

Krom the case mentioned above and from a 
case of Bulger’s the authors show that total 
serum-calcium estimations, and probably also 
diffusible calcium estimations, may give but 
little information about the clinical condition 
of the patient, may be no guide to the rate of 
skeletal destruction, and may give no warning 
of the approach of tetany. It may be that an 
additional factor, at present undiscovered, 
must be introduced to account for the apparent 
dissimilarity in the etiology of the different 
types of tetany.—W. C. Hall. 


FreuND, E. Spastic paraplegia in achondro- 
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plasia. Arch. Surg., Nov., 1933, 27, 859-867. 

This article considers the relationship of 
spinal deformities to the etiology of neurologi- 
cal symptoms presented by achondroplastic 
individuals. 

It is pointed out that spinal deformities do 
exist in achondroplasia, contrary to the usual 
belief. These deformities consist of narrowing 
of the spinal canal and of the foramina of some 
of the segments. There may be an alteration 
in the physiological lordosis in the dorsolumbar 
region and a varying degree of kyphosis, al 
though distinct gibbus is relatively rare. If the 
neurological symptoms appear in adult life they 
cannot be explained entirely upon the basis of 
the bony defect as shown by the relatively few 
cases of lesions of the cord reported as com 
pared to the incidence of spinal deformities. In 
the few cases reported the symptoms appeared 
after the bony growth of the spine had stopped. 

One of the author’s cases and 6 from the 
literature are reported. Of these only 2 had ade 
quate study and the conclusion is that the 
neurological signs were due to hypertrophic 
arthritic changes in the spine at and above the 
level of the deformity because of the undue 
stress and strain placed upon this part of the 
spine. 

Removal of the posterior neural arch and 
opening of the dura is the treatment. The possi 
bility of a prophylatic procedure of a similar 
nature upon the growing achondroplastic with 
a spinal deformity is mentioned.—¥. //. Harris. 


Montcomery, H., and Wotan, IRv 
ING J. Sacrococcygeal chordomas in chil 
dren. dm. F. Dis. Child., Dec., 1933, £6, 
1263-1281. 


Montgomery and Wolman have found only 
one case of sacrococcygeal chordoma in chil 
dren on record in the literature. They report 3 
cases observed by them during a period of 
eighteen months. They also present data from 
108 cases of chordoma, 63 of which were situ 
ated in the region of the sacrum and the coccyx. 

Experimental proof of the notochord origin 
of these tumors has been offered by Ribbert 
who surgically traumatized the intervertebral 
discs of rabbits and produced hernias of the 
nuclei pulposi. The injured tissue reacted with 
transient proliferative changes that reproduced 
the histologic appearance of a chordoma. 

The typical cell of a chordoma is large, ir 
regular and epithelium-like, with sharply de 
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fined margins, pale-staining cytoplasm and a 
large vesicular nucleus. Such cells possess the 
property of a mucinous substance, 
which appears in the form of large vesicles in 
the cytoplasm and also within the nucleus. In 


secreting 


this state they are called “physaliphorous” 
cells. 
The presence of an encapsulated resilient 


in the midline sacral region, situated 
either anteriorly or posteriorly to the bone and 
attached to it, especially when associated with 
pain in the lower part of the back is strongly 
suggestive of a chordoma. 
interval of months 


symptoms appear. 


tumor 


There is usually an 


or years before further 
Roentgenograms are often 
disappointing in the but if 
struction of the sacrum has occurred the 
in its revealed. Andler 
that has a character 


roentgenologic appearance with multip 


early stages, de- 
de 
contour be 


the 


fects may 


states sacrum istic 


le circu 
lar or oval rarefied areas which give the bone a 
net-like, 
thors’ 


In one of the au 
cases, pulmonary metastases were noted 
in the roentgenograms of the chest. 


reticular structure. 


The diag 
nosis can be made by finding the characteristic 
physaliphorous cells in the fluid obtained by ex 
ploratory puncture, 

The treatment in general is unsatisfactory, 
but the chordomas seen in children are 
ently more influenced by 
than those found in adults. 


appar 
radiation therapy 
Complete surgical 


extirpation is almost impossible because the 
growth involves continguous vital organs, such 
as nerves, the bowel and the bladder. Even 


when a complete surgical extirpation has been 
done, the tumor has recurred. The authors be 
lieve that radiation therapy should be tried, for 
in a few instances on record, 2 of their own and 
also that of Dickinson, the tumor seemed to 
soften and shrink. More frequently they noted 


in the cases recorded, disappearance of pain 
after radiation therapy._-R. S. Bromer 
Cops, CLement. Acrodynia. dm. F. Dis. 


Child. Nov. 1922 0, 1076—I0g6. 
¥1933) 4 / } 


Acrodynia is a disease of unknown etiology 
manifesting itself in disordered function of the 
vegetative Clinically, the dis- 
ordered function may reveal itself by hyperten- 


nervous system. 


sion, tachycardia, sweating, lacrimation, exces 
sive salivation, falling of the hair, loss of teeth 
without involvement of the gums, neurokerato- 
sis, hypotonia and abnormal contraction of the 
larger vessels of the hands and feet, with capil- 


lary dilatation. There is some evidence that the 


and Radium Literature 


to 


ws 


condition represents the toxic effects of a pre- 
ceding respiratory infection in a susceptible 
person. There is perhaps more evidence that the 
disease is infectious in nature, perhaps a condi- 
tion caused by a filtrable virus resulting in 
polioencephalitis in the cells of the lateral horns 
of the spinal cord and the higher sympathetic 
centers. There is little reason, Cobb thinks, to 
believe that acrodynia results from a vitamin 
or other deficiency or that it has an allergic 
basis. 

Cobb reviews the literature and reports 4 
cases. In 2 of these cases, roentgenograms of the 
long bones studied. They presented 
in certain respects to those 
enumerated by McLean and McIntosh as char- 
acteristic of infantile There was a 
marked increase in the density of the primary 


were 
changes similar 


scurvy. 


zones of calcification which was best shown in 
the lower radii and in the distal ends of the 
metacarpal bones. The perimeters of the centers 
of ossification throughout the long bones were 
exaggerated. In one case, follow-up roentgeno- 
grams were made six months after recovery. 
The centers of however, did not 
present the nuclear arrangement which is con- 
sidered pathognomonic of infantile scurvy in 
the healed stage. The only changes in the fol- 
low-up films were the symmetrical transverse 


ossification, 


lines through the long bones corresponding 
closely to the old provisional zones of calcifica- 
tion. Cobb does not believe that the changes 
shown by these roentgenographic studies are 
specific in any way. They 
variations that appear 
rather severe malady 
Bromer. 


Mensor, MERRILL 


practice problem. 
79, 05-78. 


probably represent 
children after any 


of long duration.—R. 8. 


. Bone tumors 


y ie. 


a general 
F. Cancer, Sept., 1933; 

The author emphasizes the importance of 
making an attempt to explain accurately the 
cause of every case which presents itself with 
persistent bone pain and urges the practitioner 
who these first to utilize every 
method of diagnosis at his command before 


sees cases 


passing these off as “rheumatic” or similar 
pains. This is especially important in young 
people in whom the incidence of bone neo- 


plasms is greatest. The only chance of success- 
ful results in these cases lies in their early diag- 
nosis. Such diagnosis does not, as is popularly 
believed, 


depend entirely upon the roentgen 
ray, but must be based upon a detailed history 
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and physical examination, followed by a careful 
analysis of the possible location of the lesion. 
The temperature curve is frequently helpful 
and while a pyrexia may be present bone le- 
sions must not therefore be looked on as in- 
flammatory as it is well known that certain 
types of bone tumors run a definite pyrexia. 
Once the diagnosis has been made, no sugges- 
tion of therapy should be given until chest 
plates are taken and a thorough search has been 
made for possible metastases. 

The author cites case reports of a number of 
the more common types of bone neoplasms in 
which he draws attention to their management 
and their course, pointing out the possible er- 
rors of management which led to the fatal 
termination of unsuccessful cases and suggest- 
ing possible methods of procedure to be fol- 
lowed in treating subsequent similar cases. The 
author throughout deals in generalities and is 
not dogmatic about pursuing one particular 
course in all tumors but instead stresses the 
importance of managing each case individually 
in the best possible manner.-¥. R. Andrews. 


Evior, Marrua M., and Jackson, Epirn B. 
Bone development of infants and young chil- 
dren in Puerto Rico: Roentgenographic and 
clinical study, with special reference to 
rickets, osteoporosis and transverse lines in 
radius and ulna. dm. F. Dis. Child., Dec., 
1933, £6, 1237-1262. 

Authors’ Summary. A study of 584 Puerto 
Rican children from one to thirty-four months 
of age was made in order to observe the roent- 
genographic appearance of the bones of infants 
living under the influence of tropical sunlight 
and to make a comparison between the roent- 
genographic appearance of the bones of such in- 
fants and that of the bones of infants living in 
a temperate climate, i.e., New Haven, Conn. 
Detailed studies of growth and of incidence of 
rickets, of osteoporosis and of transverse lines 
in the long bones are reported. 

Rickets is undoubtedly a rare disease in 
Puerto Rico. By roentgenographic examination 
only 5 cases of rickets were detected (less than 
1 per cent of the total). One was a case of frank 
severe rickets, that of a seven month old infant 
who had lived all of his life in a stone cellar 
lighted only with electric light, and another, a 
case of healed rickets that had occurred when 
the child lived in New York City. Only 3 in- 
fants showed changes in the bones comparable 
to those found commonly in New Haven and 
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interpreted there as evidences of very slight or 
slight rickets. The almost complete absence in 
Puerto Rico of these slight deviations from the 
normal lends great weight to the opinion that 
they are in reality the earliest evidences of 
rickets, and that the interpretation placed on 
them in New Haven was correct. Since during 
the first six months of life (the period when 
these changes were most commonly found in 
New Haven) the rate of growth in weight and 
height of Puerto Rican children paralleled 
closely that of children in continental United 
States, though at a slightly lower level, it is not 
likely that slower growth of the Puerto Rican 
children accounted for the absence in Puerto 
Rico of these deviations from normal. It is be 
lieved that their absence in Puerto Rico may 
be attributed primarily to the protective influ 
ence of sunlight and their presence in New 
Haven to inadequate protection by sunlight 
and food containing vitamin D. 

Some discussion is given to the clinical evi 
dence of rickets found in these Puerto Rican 
children. It is believed that many of the clinical 
diagnoses of rickets were made incorrectly, and 
doubt is thrown on the reliability of clinical di 
agnoses of mild rickets in the absence of roent 
genographic evidence of the disease. It is be 
lieved that it is difficult, if not impossible, to 
distinguish between the skeletal changes of nor 
mal growth and development and those that 
are the result of a slight degree of rickets. 

The average calcium content of 32 samples 
of blood examined was 10.6 mg. per hundred 
cubic centimeters of serum; the average inor 
ganic phosphorus content of 34 samples was ¢.2 
mg. 

Ten per cent of the children examined 
showed osteoporosis that was associated with 
malnutrition and stunted growth. 

One-third of all the children examined 
showed transverse lines in the roentgenograms 
of the radius and ulna.—R. §. Bromer. 


Merritt, KATHARINE K., and Paice, BERYL 
H. Xanthomatosis (Schiiller-Christian syn 
drome). 4m. F. Dis. Child., Dec., 1933, 6, 
368-1 392. 

The authors detail of 


report a case in 


generalized xanthomatosis (Schiiller-Christian 
syndrome) with characteristic skeletal changes, 
exophthalmos, diabetes insipidus and cutaneous 
lesions. The most unusual feature in the case 
was the severe cutaneous involvement. Patho 
logic changes characteristic of the disease were 
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found in the bones, dura mater, 
infundibulum, periosteum, 
mus, pleura, lungs, heart, peritoneum, spleen, 
liver, pancreas, ong glands and retroperi 
toneal adipose tissue. 


hypophysis, 


orbits, skin, thy 


In the spleen and lymph 
glands there was extensive hyperplasia of the 


reticulo-endothelial cells, without evidence 


of 
lipoid storage, but in many sites, such as the 
dura, bones, lungs and thymus, there were 
localized xanthomatous lesions. In _ the skin 


the corium contained localized accumulations 
of large mononuclear similar morpho 
logically to the reticulo endothelial cells found 
in other regions, 


cells 


but in the cutaneous infiltra 
tions few cells contained fat or lipoid. 


The roentgenograms of the skull, which 


are 
reproduced, show destruction of the floor of 
the sella turcica anteriorly and also changes 


in the le wer 


maxilla. There were also wide 
spread multiple areas of diminished density. 
In the iliac bones, the right ischium and 
femora were also wide areas of diminished den 
sity. Multiple areas were found, too, in the 
scapulae and in the ninth left rib. The broncho 
vascular markings in both lungs were exag 
gerated. In the right field heavy linear increase 
in density was noted in the approximate posi 
tion of the interlobar fissure 


be th 


. In the long bones 
roentgenographically, the metaphyses were free 
from involvement, the lesions being separated 
from the ends of the bones by a considerable 
zone of normal density and texture. The ossifi 
cation centers of the epiphyses were not in 
volved and there was no tendency to meta 
physeal involvement, as in scurvy, rickets and 
syphilis in growing bones. No excessive produc 
tion of bone or lamellation of the cortex, either 


externally or internally, was seen. The roent 
genologic findings of focal osteoporosis were 


readily explained by the lesion found patholog 
cally in the bones with which they coincided. 


S. Bromer. 


Crawrorp, Rena, and WILLIAMSON, RicH 
aRDA. Erythroblastic anemia of childhood. 
Am. F. Dis. Child., Sept., 1933, £6, 564-571. 


The authors report one case of erythroblastic 
anemia of childhood with a brief summary of 
the work of Cooley and his coworkers on this 
disease. Excellent reproductions of the roent- 
genograms of the patient are included. 

Cooley, Witwer and Lee report the following 
characteristics, in their 
There was evidence of a congenital cause. 
The blood 


common (1) 


picture showed evidence of over- 


cases: 
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stimulation of the marrow, constant leucocyto- 
sis, many nucleated red cells in the circulation 


and absence of increased fragility of the red 


cells. (3) There were definite changes in the 
bones. The cranial bones showed thickening. 
The roentgenograms demonstrated that the 


cranial bones in the earlier stages exhibited 
marrow with a mottled, spongy appearance and 
in later stages with a striking vertical striation. 
The long bones showed a thin, transparent 
cortex and a medulla with an abnormal amount 
of reticulation. The ilia and the scapulae showed 
a marked fan-like striation. (4) There was a 
peculiar mongoloid expression of the face. (5) 
There was evidence of hemolysis. 

Crawford and Williamson’s case showed most 
of the above characteristic changes in the roent- 
genograms. Splenectomy was performed on 
their patient and five years and nine months 
later she was still alive 


, seemed to be growing 
normally 


and was fairly well nourished. The 
blood changes were also characteristic.—R. S. 
Bromer. 


SAMUEL, 
prespondylolisthesis. 


K LEINBERG, Spondylolisthesis and 


Irch. Surg., Sept., 


1933, 27) §05-5967. 


This condition was first described seventy- 
five years ago and since that time a number of 
articles have appeared detailing the clinical as- 
pects and pathology. The exact etiology has 
been a moot question but increasing experience 
tends to confirm the opinion that spondylo- 
listhesis is primarily the result of a congenital 
cleft in the laminae of the neural arch. As most 
of these cases are seen in adults and not found 
in very young children, one wonders when the 
slipping of the vertebra actually begins. There 
must be a variable period of months or perhaps 
years before the vertebra actually 
slip, and this phase might 
spondylolisthesis. 


begins to 
be called pre- 

Some observers have felt that spondylolis- 
thesis was of traumatic 
was congenital. The author 
deliberate and intensive 
that rarely does this injury result from a frac- 
ture of the laminae. He further believes that 
while trauma is the most common contributory 
factor it is not the essential 
of spondylolisthesis. 


others that it 
states that more 
study has revealed 


origin, 


cause of the etiology 


In discussing etiological 


factors he thinks 


that trauma such as jumping, sudden violence, 
lifting heavy weights, etc., may tear the previ- 


286 


ous attachment between the neural arch and 
the vertebral body. 

Abnormal lordosis may favor spondylolis- 
thesis. Convexiiy of the superior surface of the 
sacrum favors dislocation of the last lumbar 
vertebra. Obesity and excessive continuous strain 
on the pelvic structures, such as occurs in preg- 
nancy, may influence the appearance or the 
aggravation of spondylolisthesis. 

Spondylolisthesis, though dependent on a 
congenital skeletal defect, is actually an ac- 
quired deformity, since the dislocation of the 


vertebra occurs some time after birth. There is 


no case on record in a patient under the age of 


ten years. 

Dr. Armitage Whitman in 1924 was the first 
to call attention to the condition prespondylo- 
listhesis. The author believes that the term 
prespondylolisthesis should be reserved for 
that condition of the spine in which, with or 
without lordosis, there is evidence of a defect 


in the bony wall of the neural arch of one of 


the lumbar vertebra, and he describes 3 such 
patients in whom at operation he was able to 
demonstrate that the posterior arch of the fifth 
lumbar vertebra could be 
to three-quarters of an inch both laterally and 
vertically. These patients may or may not have 
symptoms. In spondylolisthesis the patients 
may or may not have symptoms. If prespondy- 
lolisthesis gives rise to pain and disability one 
would naturally suppose that the actual dis- 
location of such an important structure as the 
body of the vertebra with the likelihood of pres- 
sure on the lumbosacral cord would always 


produce marked symptoms, but in his series of 


12 cases 2 of the patients had no symptoms 
referable to the sacrolumbar region. 

In the author’s group of cases the 5th lumbar 
vertebra was involved 17 times and the 4th 
lumbar vertebra twice, which is about the pro- 
portion which has been reported by other ob- 
servers. 


The author feels that preventive measures 


of spondylolisthesis should include fusion of 


cases of defective neural 


Pendergrass. 


the vertebrae in 
arches.—FE. P. 


KLEIN, 
the vertebrae. 
169g “195. 


Hersert M. 
Arch. 


Acute osteomyelitis ot 


Surg., Feb., 1933, 26 


This article gives a clinical analysis of 16 
cases of osteomyelitis of the vertebrae by 
systematic consideration of the different as- 
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pects of the disease, together with brief sum. 
maries of the courses of the 16 cases. 

The cases are divided into four groups ac- 
cording to the nature of the presenting clinical 
symptoms. The most frequent picture pre 
sented is that of abscess which may appear any 
place along the spine, most generally in the back 
or in the region of the psoas magnus muscle. 
Abscesses may be present in the buttocks or in 
the mediastinum. Another group of patients 
present complaints referable to the nervous 
system. Other patients have only fever and pain 
in the back, while-the fourth group include 
those who suffer from widespread suppuration 
consequent to a bacteriemia. 

The history of a_preéxisting suppurative 
lesion as the focus for a bacteriemia is very im 
portant. This was present in 15 of the 16 cases 
studied. 
cases, 


The mode of onset was slow in all 
in contradistinction to the rapid, ful 
minating onset of osteomyelitis in the long 
bones. Only 2 cases occurred in children. Re 
gardless of the location, certain characteristics 
are common to all cases of osteomyelitis of the 
spine: (1) pain on motion; (2) local tenderness 
may or may not be present over the spinous 
process; (3) signs of local inflammation indicate 
perforation and are most common when the 
laminae or processes are involved; (4) there is 
a grating sensation on palpation owing to 
sequestration of the spinous processes; (‘) 
local deformity may occur but not generally. 

The bacteriology was varied including 
Staphylococcus aureus and albus, Streptococcu 
pyogenes, B. typhosus, M. tetragenus, B. para 
typhosus A., Streptococcus viridans, pneumo 
coccus Types 1, 111, and iv, and Friedlander’s 
bacillus. Anatomically the lesions were divided 
into two groups, those in which either the 
bodies or the processes were involved. 

The most serious and frequent complication 
was an involvement of the central 
system. Another complication encountered 
was the involvement of a major vascular trunk. 
Other complicating conditions may arise de 
pending upon the location of the diseased 
vertebrae. 

The author places little dependence upon 
roentgen examination for a diagnosis. Nine 
cases were studied by this method before a 
diagnosis was reached, and osteomyelitis was 
not reported by the roentgenologist in any of 
the g cases. 


nervous 


The prognosis depends upon the presence 
and nature of the existing complication, the 


| 
| 
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location of the inflammation in the body or the 
process of the vertebrae and the promptness 
and adequacy of the surgical treatment. 

The treatment is surgical and should be ex- 
tensive enough to drain the diseased bone. The 
presence of metastatic foci is no contraindica- 
tion to surgery as the diseased vertebrae may 
be the focus of the metastatic process..—¥. //. 


Harris. 


Open, Otor. Three cases of anomaly of the 
bodies of the vertebrae in the cervical re- 
gion. Acta radiol., Keb., 1934, 755 69 


Three cases of Klippel-Feil’s syndrome are 
described. The patients had had short necks 
from birth, a low hair margin on the neck and 
limitation of movement in the cervical region. 
Roentgen examination showed typical changes 
in the lower cervical and upper thoracic verte- 
brae with fusion of the bodies of some of the 
vertebrae. The third patient also had a horse- 
shoe kidney and a tuberculous epididymitis. It 
was important from the’ point of view of com- 
pensation to demonstrate that the anomalies 
of the vertebrae were congenital and not due to 
an old tuberculosis.—-.dudrey G. Morga? 


Perotri, Su alcune formazioni 
launari osservabili radiograficamente nei 
corpi vertebrali. (Lacunae visible roent 
genologically in the bodies of the vertebrae.) 
Arch. di radtol., 1933, 9, §52-559. 


The author has frequently seen transparent 
spaces in the bodies of the vertebrae of patients 
with spondylitis and other diseases of the verte- 
brae and even, though less marked, in normal 
individuals. They are small lacunae almost al- 
ways in the center of the body of the vertebra, 
round or stellate, the size of lentils and might 


very readily be mistaken for central foci of 


caries or osteitis. Often several of them become 
confluent, giving the picture of a fissure run- 
ning from the center of the vertebra to its 
anterior or posterior surface or even through- 
out its length from front to back. In some cases 
their outlines are sharp, in some indistinct, 
passing gradually into the spongy bone. They 
are generally localized in the last two or three 
dorsal vertebrae and are most frequently seen 
in young people, though they may occur in in- 
dividuals more than thirty years of age. 

The author concludes that these are vessel 
lacunae. The veins of the body of the vertebra 
form a plexus with a ring in the middle of the 
body. Fissures running from the center of the 
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body of the vertebra to the anterior surface 


are quite common in children. They are venous 
lacunae which should disappear in adult life 
with the appearance of the epiphyseal discs, 
though they persist throughout life in some 
mammals. It is quite possible that the less 
prominent lacunae seen in adults are residues 
of these vein lacunae. While they may be seen 
in normal individuals, their greater frequency 
and prominence in individuals with spondylitis 
suggests that they may tend to further the de- 
velopment of that disease by bringing about 
congestion. The author considers that they are 
at the boundary line between the normal and 
the pathological and that if they are seen in a 
normal individual he should be kept under 
observation for some time. Audrey G. Morgan. 


INGE, GeorGE A. L., and FKFErGuson, ALBERT 
B. Surgery of the sesamoid bones of the great 
toe; an anatomic and clinical study, with a 
report of forty-one cases. Arch. Surg., Sept., 
1933, 275 4606 459. 

This article is a review of the literature 
relative to the subject and a report of the re- 
sults of the author’s anatomical and pathologi- 
cal studies and a report of the cases in which a 
sesamoidectomy was done for the relief of pain. 

The first extensive and correct writing, ac- 
cording to our present-day concepts, regarding 
the sesamoids was done by W. Pfitzner in 1892. 

The two sesamoid bones at the metatar- 
sophalangeal joints of the great toe are en- 
closed about the superior articular facets by 
the capsule of the joint and invested through- 
out the remainder of their surface by the cor- 
responding tendon of the flexor brevis hallucis. 
The sesamoid articulates with and rests under 
the head of the first metatarsal. They are 
separated from each other by the tendon of the 
flexor hallucis longus. Between the sesamoid 
and the skin is the thick fibrous pad of the 
“ball” of the foot. Occasionally a bursa is 
interposed. 

The earliest evidence of precartilaginous con- 
nective tissue from which these bones arise 
was found about the eighth week of intrauterine 
life. At no time was found any evidence that 
these bones arise as cartilaginous buds from 
the phalanx. These bones begin to ossify about 
the eighth year and are completely ossified by 
the eleventh year. There may be one, two or 
three centers of ossification and when they do 
not fuse the bipartite or multipartite bone re- 
results. In the examination of over 1,000 cases 
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about 10 per cent were found to have divided 
sesamoids. Of these 75 per cent were unilateral; 
8 cases showed characteristics given by some 
authors as indicative of fracture, i.e., a uni- 
lateral lesion, the opposed edges of the “‘frag- 
ments” were rough and serrated, and there was 
relatively wide separation of the segments. No 
history of trauma or pain was elicited. There 
was found no basis for the belief that the pres- 
ence or absence of other anomalies in the foot 
might be used as evidence that the division 
of the sesamoids was due to fracture. 

The function of these bones is to protect the 
tendons which glide over the exposed and 
prominent joint surfaces. They also act as 
pulleys to alter the direction and to increase 
the mechanical advantage of the tendons in 
which they are imbedded. They act as protec- 
tion for the tendon of the flexor longus hallucis. 

In the records of the New York Orthopaedic 
Dispensary and Hospital there is only one 
proved case of fracture of a sesamoid of the 
great toe. A fracture can only be accepted as 
proved when there is demonstration either by 
the roentgenogram or by section of a sub- 
sequent callus formation, unless a previous 
roentgenogram is available in which the bone 
is seen undivided. 

With fractures eliminated, the cause for pain 
in the region of the sesamoids was found to 
be: (1) involvement in metatarsophalangeal 
arthritis; (2) chronic or subacute bursitis under- 
lying these bones; (3) medial luxation of the 
medial sesamoid following exostectomy for 
hallux valgus and bunion. There was no ex- 
ample found of the condition described by 
some writers as sesamoiditis, osteomalacia, 
osteochrondritis, etc. There were 3 cases show- 
ing a stippled appearance of the sesamoids but 
none of these patients complained of pain. 

Roentgenologically these cases had the ap- 
pearence of being caused by trauma and the 
authors suggest the term “traumatic osteitis” 
as being applicable. Several cases showed no 
demonstrable pathology to account for the 
pain. 

Of 41 patients upon whom sesamoidectomy 
was performed for the relief of pain, 41.5 per 
cent obtained complete relief; 29.3 per cent 
were definitely improved and 12 per cent were 
unimproved. The authors feel that the opera- 
tive procedure should be reserved for those pa- 
tients who do not respond to conservative 
treatment. The article is illustrated with 12 
roentgenograms.— 7. H. Harris. 
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Boyp, G. I. Bipartite carpal navicular bone. 

Brit. ¥. Surg., Jan., 1933, 20, 455-458. 

The author chanced upon a divided navicu- 
lar bone in the dissecting room and found that 
a similar anomaly had been observed and the 
specimen mounted two years prior to his study. 
The bone was divided about its middle, the 
line of division passing from the articular sur 
face of the radius, near its lateral edge, to the 
middle of the concavity for the head of the os 
capitatum, so that there was a larger radial 
portion, distally situated, articulating with the 
ossa multangula, and a smaller ulnar portion 
articulating with the os lunatum. This was the 
usual type of division, dorsal and palmar por 
tions being rare. 

The roentgen diagnosis of bipartite navicular 


bone depends on: (1) the absence of a history of 


injury; (2) meagerness of physical signs; (3) 
the presence in the roentgenogram of a thin 
well-defined and continuous line produced by 
the layer of compact bone covering the spongy 
bone; (4) the presence of a similar appearance 
in the other wrist though its absence does not 
invalidate the diagnosis of congenital origin. 
The author states that the line is less sharply 
defined in a fracture and may show irregular! 
ties in width. 

The condition becomes of special importance 
in assessing claims for compensation and 
should be recognized.—P. ‘¥. Hodes. 


Mouat, T. B., Witkie, Jonn, and Harpinc, 
H. E. Isolated fracture of the carpal semi 
lunar and Kienbéck’s disease. Brit. Surg., 
April, 1932, 79, 577-592. 

Following fracture, or occasionally without 
any definite history of injury, a progressive 
degenerative change, which was first described 
by Kienbéck, may occur in the carpal semi 
lunar bone. Before the extended use of the 
roentgen ray the clinical diagnosis of this 
lesion presented great difficulty. All the semi- 
lunar lesions which had been described previ 
ous to the appearance of Kienbéck’s work were 
attributed to trauma, and the term ‘“‘Kien- 
béck’s disease’”” was used by later writers to 
mark his recognition of the fact that degenera- 
tive changes occur not infrequently in the semi 
lunar where no definite history of adequate 
trauma could be elicited, and with no ante 
cedent fracture demonstrable in the roentgeno 
grams. 

In a study of 12 cases, the authors find that 
males predominate g to 3, that the right side is 
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more often affected than the left, and that the 
condition as a rule occurs in those engaged in 
the heavier forms of manual labor between the 
ages of eighteen and forty. Fracture of the car- 
pal semilunar is not uncommon, though often 
unrecognized, and the resulting local reaction 
is treated as a sprain, without sufficient im- 
mobilization. The process of repair in the dam- 
aged bone is retarded by the defective blood 
supply and the poor reactive powers of its 
cartilaginous covering. A slow progressive de 
generation (“‘Kienbéck’s disease”) with ab 
sorption of necrotic bone lamellae and fibrous 
replacement then takes place during a varying 
and often long quiescent interval, which is 
ultimately followed by deformation of the bone, 
with recurrence of the 
continued disability. 
may 


local symptoms and 
\ similar local reaction 
result from repeated minimal occupa- 
tional traumata, and in exceptional cases may 
be caused by an attenuated infection. The 
infrequent cases in which degenerative changes 
occur in the semilunar without any history of 
injury present a more difficult problem in re- 
gard to etiology of the condition. 
Symptomatically, pain, swelling, and 
tion of movements of the wrist follow injury. 
These symptoms last from a few days to two 


limita- 


or three weeks. After a variable and often long 
quiescent period some further slight injury, or 
perhaps continued occupational strain, deter- 
mines a gradual return of the local symptoms. 


When there is no history of injury the onset of 


symptoms is insidious, and corresponds with 
the stage which is associated with definite de- 
formation of the bone. In this stage there is 
pain in the wrist with maximum tenderness on 
palpation over the semilunar bone. There may 
be edema over back of the wrist, or perhaps a 
bony deformity. Flexion and extension of the 
wrist are limited, and active and passive move- 
ments are painful. Occasionally there is crepi- 
tus, and wasting of the muscles of the forearm 
has been noted. Roentgenograms show the 
bone to be flattened. The bone markings are 
lost, and islands of sclerosis with intervening 
areas of rarefaction appear. Kragmentation 
was not a prominent feature in the 12 cases 
studied. In longstanding cases, marked hyper- 
trophic changes appear in the neighboring 
bones. 


Microscopically, there is an association of 


active absorption of the bone lamellae together 
with replacement of granulation tissue which 
fills the enlarged spaces. This picture, which is 
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characteristic of an early stage of bone repair, 
is in Kienbéck’s disease perpetuated by conver- 
sion of the granulation tissue into fibrous tissue 
instead of calcification. 

A good prognosis depends upon immediate 
recognition of a fracture of the semilunar at the 
time of injury, and the institution of proper 
treatment of such a fracture. In the case of a 
compression fracture with gross deformity, and 
in the later stages of Kienbéck’s disease, where 
the semilunar is deformed and has lost all 
semblance of its normal shape, excision should 
be carried out if the patient’s age and occupa- 
tion justify it.—W. C. Hail. 


Bover, Ove. Symmetrische Brachydactylie 
und Hypophalangie in Hand und Fuss. 
(Symmetrical shortness of fingers and miss- 
ing phalanges in hands and feet.) Acta 

radiol., Keb., 1934, 75, 24-27. 


A case is described in a man of fifty-six in 
whom roentgen examination showed a con- 
genital anomaly of the hands and feet. The 
hands were very short and broad. The second 
finger was the longest, the third and fourth of 
about equal length. There were only two pha- 
langes on each finger and the proximal phalanx 
of the thumb was so small that it could hardly 
be seen. The feet were also short and broad and 
the toes had only two phalanges. The patient 
had earned his living at manual labor. He was 
able to grasp and hold heavy objects and his 
gait was normal. 

It was apparently the basal phalanx that was 
lacking. In this respect the case was unusual. 
No other members of the family had any 
anomaly of the hands and feet, though only the 
brothers and parents and 
grandparents could be examined. 
Morgan. 


sisters, maternal 


Audrey G. 


Open, OLor. fracture of the 
trapezium (Os multangulum majus). Acta 
radiol., Keb., 1934, 75, 83-86. 


Two cases of 


Kracture of the trapezium is rare. In 193 
Jaeger collected 32 cases from the literature and 
of these only 11 were isolated. The others were 
accompanied by other fractures of the wrist 
bones. 


The author describes 2 new cases of isolated 
fracture of the bone. Both fractures were com- 
minuted. Such fractures are caused by a blow 
against the tip of the outstretched thumb or 
against the basal portion of the thumb during 
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hyperextension of the metacarpophalangeal 
joint. In both cases the first metacarpal is in ex- 
tension and the blow falls in the direction of the 
long axis of the metacarpal bone. It seems sur- 
prising that the navicular is not injured in such 
a fracture. 

The treatment in both these cases was fixa- 
tion of the thumb and wrist. The fixation band- 
age and the length of treatment are the same 
as for fracture of the navicular. The prognosis 
in the first case is not known as it has been only 
a year since the accident and the patient has 
been lost from sight. In the other case the pa- 
tient has been doing her work as a laundress 
and scrub woman for fifteen years with only 
slight rheumatic pain in her hand and slight 
limitation of movement in the carpometacarpal 
joint.—dudrey G. Morgan. 


FarrBANK, H. A. T. Osteo-chrondritis dis- 
secans. Brit. ‘F. Surg., July, 1933, 27, 67-82 


Osteochrondritis dissecans is defined as a 
condition in which a fragment of articular car- 
tilage and subchondral bone becomes sepa- 
rated, partially or completely, from typical 
positions at the ends of certain of the long 
bones. It is characteristic of this affection that 
the lesions are found in the deeper parts of a 
joint where direct damage from external vio- 
lence is least likely to occur. 

The patients are usually adolescents or 
young adults and trauma is a common factor 
but a history of it is by no means always ob- 
tained. The typical situations for the lesions in 
the various joints are as follows: in the knee, 
the inner condyle; in the elbow, the capitel- 
lum; in the ankle, the trochlear surface of the 
astragalus; in the hip, the highest point of the 
femoral head. On examination of the knee, for 
instance, nothing may be found but the signs 
of fluid and wasting of the quadriceps, and pos- 
sibly some limitation of movement. 

The roentgenographic picture is characteris- 
tic and determines the diagnosis. In the lateral 
portion of the inner condyle is seen a fragment, 
apparently loose and lying in a depression of 
appropriate size and shape. As a rule, the frag- 
ment is single, but it may be multiple—a nest 
of two or three pieces. It may lie snugly in its 
bed, being marked off by a clear line from the 
rest of the bone, or it may appear to be hang- 
ing by a hinge, the amount of displacement in 
some cases varying with the position of the 
joint at the time of the examination. On the 
other hand, the condyle may show a pond-like 
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depression, the fragment, completely displaced, 
lying in the intercondylar notch or elsewhere in 
the joint. 

At operation fluid in excess is commonly) 
present, and this may be stained with blood or 
altered blood pigment. The site of the frag 
ment is incompletely outlined by a fissure in 
the cartilage. If of recent origin, the cartilage 
included within the circumference of this fis 
sure may differ little from that of the rest of the 
articular surface, but it is often somewhat 
opaque, having lost the normal transparent 
bluish appearance, while it may be roughened, 
sodden, and even stained by the blood pigment 
in the synovial fluid. At one aspect of the cir 
cumference, often towards the mesial side, th« 
cartilage is unbroken, here forming a hinge by 
which the osteocartilaginous fragment is held 
more or less in its original position. If the lesion 
is of long standing, some proliferation of the 
surrounding cartilage will have occurred, the 
margins of the hole then being rounded off and 
the floor invaded to some extent by fibrocartil 
age. These are the common findings. There are 
others, however, less frequently met with. 

The author describes, briefly, cases of the dis 
ease occurring in the elbow, hips, and ankles. 

Regarding the etiology, the author suggests 
that the typical lesion is a fracture for the rea 
sons that it occurs in young adults indulging in 
vigorous pastimes; typical lesions are seen in 
roentgenograms and revealed by operation 
after definite trauma; there is an entire ab 
sence of any inflammatory changes; the naked 
eye appearances at operation suggest nothing 
but a simple recent fracture; and it is easier to 
explain the familial tendency toward the dis 
ease on the presence of anatomical peculiarities 
which favor exceptional local trauma rather 
than on the theory of embolism, damage to 
blood supply, or indeed any other theory. 

The author believes that in the presence of 
symptoms accompanied by the characteristic 
roentgen signs the joint should be explored. 


ye R. Andrews. 


Perotti, Desiperio. Sul restringimento del 
disco intervertebrale negli stadi iniziali del 
male di Pott. (Narrowing of the inter- 
vertebral disc in the beginning stage of 
Pott’s disease.) Arch. di radiol., 1933, 9; 


251-256. 


It has been claimed that the narrowing of 
the intervertebral disc often seen in early 
Pott’s disease is due to a reflex contracture of 
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the muscles of the vertebral column to avoid 
pain and that it is frequently the earliest and 
only sign of the disease. Cases have been re- 
ported in which the intervertebral space 
widened after rest and treatment. In the ob- 
servation of several hundred cases of spondy- 
litis the author saw only one case in which an 
intervertebral space widened on treatment after 
having previously been so contracted that the 
bodies of the vertebrae appeared to be in con- 
tact in the roentgenogram. In this case only one 
space was narrowed and the cranial surface of 
the disc was bounded by a normal vertebra so 
that it could expand. He believes that this nar- 
rowing of the disc is never the only sign of 
beginning Pott’s disease but that roentgeno- 
grams taken with the proper technique will 
always show slight lesions of the epiphysis; 
there may be only slight changes in the margins 
of the vertebrae, irregularities, erosions, areas 
of rarefaction or foci of osteitis. These changes 
often show only on a lateral roentgenogram 
and the reason they have been overlooked is 
that only anterolateral projections have been 
used or imperfections of technique have pre- 
vented their being seen.—Audrey G. Morgan. 


Braitsrorp, JAMEs F. Slipping of the epiphysis 
of the head of the femur; its relation to 
renal rickets. Lancet, Jan. 7, 1933, 7, 16-19. 
Displacement of the epiphysis for the head 

of the femur usually results in epiphyseal coxa 

vara, a not uncommon condition, often clini- 
cally indistinguishable from tuberculosis of the 
hip. 

Roentgenographically, slipped epiphysis of 
the head of the femur presents a cnnwliiaie 
appearance; the metaphyseal periphery of the 
epiphysis is clearly defined, the convex ar- 
ticular border being regular except for the 
fovea. It is in the form of a cap which appears 
to have slipped off the upper convex extremity 
of the neck of the femur, the margins of which 
are higher than the corresponding margins of 
the epiphysis; a deformity which pressure of 
the upper end of the neck against the freed 
epiphy sis tends to increase, the epiphysis slip- 
ping into the acetabulum downwards, posteri- 
orly and with some inward rotation. There are 
no changes to suggest bone disease or injury, 
the joint space and acetabulum appear to be 
unaltcred while the upper margin of the 
diaphysis is woolly in outline. 

Pain or diseomfort may be complained of 
some weeks or months in advance of the actual 
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slipping, and roentgen examination at this 
time will often show a pre-slipping state, a 
valuable contribution, as treatment designed 
to prevent slipping may be instituted. Such 
roentgen findings should be sought in all chii- 
dren complaining of hip joint discomfort. 
There will be shown bone of normal density, 
regular outlines of the borders of the epiphysis 
and diaphysis, with no evidence of bone 
destruction, but with some increase in the 
density of the metaphyseal periphery of the 
epiphysis, some increase in the thickness of the 
metaphysis in part or throughout its whole 
breadth and some woolliness of the outline of 
the extremity of the diaphysis. 

Etiologically the opinions of investigators 
can be grouped under three headings: (1) 
disease, (2) weight-bearing and strain and (3) 
trauma, the author considering that each 
operates in some degree. Roentgenographic 
evidence is presented in 2 cases of renal rickets 
to prove that this condition can induce the 
slipping by disintegration of the metaphysis.— 


W. R. Brooksher. 


Lister, W. A. Idiopathic steatorrhoea of 
adults. Lancet, July 1, 1933, 2, 15-17. 


Two cases of thig unusual condition are re- 
ported in detail, emphasizing divergent com- 
plaints. The main clinical features are: diarrhea; 
softening of the bones, leading to general de- 
formity or even spontaneous fractures; tetany, 
objective or subjective; anemias, inconstant in 
type, but conforming to either the hypochromic 
or hyperchromic megalocytic varieties; skin 
eruptions, superficially resembling psoriasis; 
and lens changes, usually slight and discovered 
only by slit lamp examination. 

A complaint of any of these symptoms should 
lead to a careful study and inquiry into the 
existence of childhood rickets or consumptive 
intestines. In the 2 cases reported, roentgeno- 
grams revealed spontaneous rib fractures, gen- 
eral rarefaction of bone, pelvic distortion, 
failure of epiphyseal union and osteoarthritis 
of the hip joints and rarefaction respectiv ely. 

Treatment by intramuscular injections of 
tetanol, low fat high calcium diet, calcium 
lactate and viosterol was very satisfactory.— 


W. R. Brooksher. 


BLOOD AND LYMPH SYSTEM 


HavpertsMa, T. Polycythemia in childhood, 
with report of a case in a boy, six years old, 
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with tower head. 4m. ¥. Dis. Child., Dec., 

1933, £6, 1356-1367. 

Halbertsma could find no case of polycy- 
themia in childhood reported in the American 
pediatric literature. He reports the case of a boy 
of six years of age, with a very red complexion, 
an enlarged spleen, a tower head, hypospadias 
and curvature of the little finger, and a polycy- 
themia of from 8,000,000 to 11,000,000 chromo- 
cytes was found. In spite of this, the child was 
very mobile and not dyspneic, and complained 
only of a headache. There was no clubbing of 
the fingers. Though now and then a slight 
cardiac murmur was audible, it appeared from 
the tests of cardiac function, the normal di- 
ameter of the chromocytes, a roentgenogram 
and an electrocardiogram that a vitium cordis 
might be excluded from the diagnosis. 

The roentgenogram of the thorax showed 
that the child had a small heart, a finding which 
Veil described as typical of polycythemia. 
Around the hilus a number of shadows were 
visible, which were probably due to ectasia of 
the blood vessels, as is often seen in cases of 
polycythemia. On the right an interlobar pleu- 
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ritis could be perceived, a typical hairline of 
Hotz, which accounted for the positive von 
Pirquet reaction. In a roentgenogram of the 
skull, acrocephaly, dilated vessel markings, im 
pressiones digitatae and a normal sella wet 
noted. 

The child was under observation for a year, 
during which time the condition was station 
ary. The precipitation rate of the red corpuscles 
was extremely low and the total volume of the 
blood was much increased. On the basis of the 
tower head the case can be classified in Guen 
ther’s acrocranio-dysemia group, and on thi 
basis of the polycythemia, in Hottinger’s first 
group (isolated, nonfamilial cases of various 
dystrophic conditions). 

The conclusion is reached that not all the 
cases of polycythemia in children, including the 
author’s own case, are absolutely identical with 
those in adults, as they lack the typical anoma 
lies of the blood picture: the leucocytosis, 
\rneth’s displacement to the left, the appear 
ance of myelocytes and myeloblasts and the 
occurrence of nucleated 
Bromer. 


red cells. K. Je 


